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Final Report - Project PRIME 



This report has four goals: 

(1) To describe the research results of a one-year project. 

(2) To serve as an introduction to the more detailed reports 
available from the project. 

(3) To summarize conclusions concerning the CAMPUS model and 
its applicability to Minnesota higher education. 

(4) To present the outlines of a plan for corfinued development 
of a planning, programming, and budgeting system for the 
Minnesota higher education system. 



I . 0 BACKGROUND 



Project PRIME (Planning Resources in Minnesota Education) was a 
w ;6-year research project jointly funded by the Minnesota State College 
System, the Minnesota Junior College System, the University of Minnesota, 
the State of Minnesota, and the Hill Family Foundation. The research 
was coordinated by the Minnesota Higher Education Coordinating Commission. 
Initial approval for the project's funding was based on a March 1970 
report entitled "Test Implementation of CAMPUS for Higher Education 
Administration and Planning In Minnesota."* This report outlined six 
major objectives of the project, an Impiementation schedule, responsi- 
bility of participating institutions, and a proposed budget. Project 
PRIME Report No. 14 described the progress on these six objectives through 
December 30, 1970, ar^ indicated four additional goals which had arisen 
sine the jCOp 



*Available as Project PRIME Report No. I. Enclosure A Is an Annotated 
Bibliography of the 16 PRIME Reports. Project PRIME Report No. 8 
describes the CAMPUS simulation model in detail. 
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2.0 PROJECT OBJECTIVES AND RESULTS 

Project PRIME'S Initial objectives are discussed below. In order 
to facilitate description, the original six objectives were expanded 
to nine (plus the four additional yielded 13 objectives). The project's 
13 objectives Included: 



(1) CJonvertlng the CAMPUS model from an IBM 360/85 to the Univer- 
sity of Minnesota's CDC 6600. 

(2) Developing a program structure and a basic set of data at 

each of three institutions (The Division of Behavioral Science, 
Bemldjl State College; The School of Business Administration - 
University of Minnesota; and Lakewood State Junior College). 

(3) Training the participants on use of the model, 

(4) Conducting a test simulation of each Institution. 

(5) Documenting the results of the test implementation at each 
i nsti tution. 



(6) Designing compatible planning tools. 

(7) Researching program analysis and faculty activities. 

(8) Studying the problems of linking CAMPUS to Institutional 
information systems. 

(9) Highlighting problem areas requiring further research. 



As ' i i'" the mid-term progress report, the project team felt 

i.na+ jdditi -al objectives were desirable and feasible. Including: 

(10) Writing a detail input cjocumentatlon manual. 

(11) Adding t- academic organizations - The Division of Educational 
Psycho lo^ - University of Minnesota; and Hopkins School Dis- 
trict. (3i.,ce the mid-term progress report, Rochester State 
Junior College was also added.) 



(12) Improvlnr tie mode!. 

(13) Convert! ig the model to do program costing. 



2. 1 Model Conversion 

Tha model has ; >en successfully converted to the University of Minnesota 
Control Data Corpo ‘-ion's 6600 computer. To the best of our knowledge, 
no other institution In the United States has the model operating with 
actual Institution-! data. 
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2.2 Program Structure And Oata Collectton 

Each of the five Institutions has a basic data deck describing 
Its present operations. The state junior colleges are unhappy about 
their program structure; however, they are Instituting changes to 
correct the situation. 

2.3 Test Runs 



One year simulation runs were made at Lakewood State Junior College 
Rochester State Junior College, The Educational Psychology Division, 
University of Minnesota, and Hopkins School District. The simulation 
runs at the School of Business Administration were more extensive and 
best represent the model’s capability. Basically three questions were 
addressed: 

(1) An admissions question - what is the resource Impact of the 
following variation In projected student flow? 

(a) 0^ growth in graduate and undergraduate programs. 

(b) 4^ growth in only graduate programs. 

(c) growth in both graduate and undergraduate programs. 

(2) A curriculum question - what Is the resource Impact of 
adopting one master’s level degree (as opposed to the present 
th ree ) ? 

(3) An organizational qu.^stion - what Is the resource Impact of 
significantly modifying the administrative structure of the 
school from six academic departments and three research 
centers to four academic-research departments? 

Simulation runs to address the latter two questions were run at 0? 
and 4/5 year student growth. Each simulation, was run for ten years. 
Project PRIME Report No. 10 describes the results of these experiments. 
Also, Project PRIME Report No. 9 describes several other experiments run 
at the School of Business Administration, Including: (I) A phase-out 

of the undergraduate program, and (2) A change of entrance requirements 
Similar multi-year experiments were run at BemIdjI State College and are 
described In Project PRIME Report No. 15. 

2.4 Test Implementation Documentation 



Project PRIME Report No. 15 Is a case study of the five test 
Implementations, written by a participant at each Institution. A brief 
description of each institution and the participating personnel are 
Included below: 

State Col lege System : Initially the plan was to do only the 

Behavioral Science Division of BemIdjI State College, because of model 
restraints and the amount of data collection Involved. During the last 
few months of the project, the total school was put on the model. This 
was accomplished by aggregating courses, e.g., lower division English, 
upper division music, etc. Key personnel at BemIdjI State College 
include the President - who became quite Interested, the head of the 
Behavioral Science department, and three people from the Institutional 
Research department. Ct' 
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Junior College System : Initially the plan was to do only Lakewood 

State Junior College, however, after seeing the Initial results, Rochester 
State Junior College was added. Plans are In progress to collect data 
for all 18 state junior colleges. Key participants In this Implementation 
were the President of Lakewood State Junior College, the Assistant 
Chancellor for Information Systems, and the Chancellor of the Junior 
Col lege System. 

School of Business Administration ( SBA), Unlv^rslty^ of Minnesota: 

The Initial data coT Sect ton for the SBA was done by the project tea mV 
Since the Business School is both a graduate and an undergraduate Insti- 
tution, it was the most complete utilization of the model’s capability. 

In conjunction with personnel from the Long Range Planning Committee, 

12 ten-year experiments were conducted, with various alternative 
assumptions about the administrative structure, degree offerings, and 
student flow. A planning "calendar" was proposed compa'ible with the 
present University budgeting cycle.* 



Division of Education al Ps ycholog y ( EP ) , Un I ve rs I ty^ of Ml nnesota s 
The EP implementation was not included In the original proposal, but”' 
was attempted at the urging of the division head. He had the assistance 
of two graduate students, plus support from a professor on sabbatical 
leave. The latter professor was on leave to conduct a detailed review 
of the College of Education's curriculum (of which EP Is a division). 

■ Plans are being laid to add the Educational Administration Division. 
Although EP did not conduct any experiments, considerable "i-lme was 
spent analyzing the significance and the impact of key Inpu'.' parameters. 

Hopkins School District : Although not Includei! ^he original 

proposal, project personnel worked wiih the Hopkins > hcc'! District. 
After determining that the model would simulate a complete school dis- 
trict, a three-year simulation was run on one high school. At this 
time, the daia has not been used by the district's personnel, but they 
have expressed Interest In continued experimentation with the model. 

2.5 Training 



The project proposal Indicated that training would be offered at 
three levels: (I) top administrative - for appreciation and Inter- 

pretation of the model and Its results; (2) second level administrative - 
for updating the structural aspects of the model; and (3) data analyst - 
for procedures on updating and maintaining the detailed data needed by 
the mode!. The training would Involve a thorough understanding of: 

(I) the concepts of planning, programming and budgeting systems <PPBS); 
and (2) the operational aspects of the CAMPUS model. 

The following I terns contributed to accomplishing these training 
goals; 



(I) Most of the Institutional personnel associated with the pro- 
ject, Including the Presidents of Bemidji State College and 
Lakewood State Junior College, and the Dean of the Business 
School, attended a two-day "WICHE Management Information 
Systems Program Training Seminar." 
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(2) Two initial orientation seminars were held at BemIdjI State 
College and one at the Business School (with the faculty). 

(3) Approximately 15 to 20 training sessions of from one to four 
hours each were held with the four Institutions to discuss 
program structuring and data collection. (Recall that data 
collection at the Business School was conducted by the 
project team. ) 

(4) Presentations on the project’s activities were made to the 
project’s Advisory Committee, the State College System staff, 
the Junior College System staff, the Higher Education 
Coordinating Commission staff, as well as several Vice- 
Presidents of the University of Minnesota.* 

(5) Presentations describing the project were presented to: The 

Minnesota Department of Education, personnel from several 
school districts, representatives of the Educational Research 
Development Lao, The University of Wisconsin, The University 
of New York (Stoney Brook), The University of Colorado, 
WICHE-MIS, Administrative Vice-Presidents of the State Colleges, 
and The State College Information Systems Advisory Group.* 

2.6 Compatible Planning Tools 



No effort was expended on this objective. 

2 . 7 Program Analysis and Faculty Activities 

A significant percentage of the project resources were expended on 
two Ph.D. dissertations- These are available as Project PRIME Reports 
Nos. 6 and 10. Enclosures 8 and C are a brief summary of each study. 

The project team feels that participation In a project Is an Ideal way 
to write a dissertation, and should be encouraged by the Higher Education 
Coordinating Commission. 

2.8 Linking CAMPUS to Institutional Information Systems 

Little effort was planned on this objective, although the project 
team believes that this Is one of the highest priority areas requiring 
future research and work. Project PRIME No. 7 does address the problem 
In the context of a ’’Faculty Activity System." 

2.9 Problem Areas Requiring Future Research 

These are explored in section 5. 

2.10 Detailed Input Documentation 

The documentation received from the Ford Foundation Project at 
Toronto was Incomplete. Three categories of documentation were added: 

(I) A user Input manual - available as Project PRIME Report No. 12; 

^2) Technical documentation - primarily comments in the computer code; 
and (3) User experimentation manual - documentation on how administra- 
tors can use the model Is available as Project PRIME Report No. 9. 



E^^*Er, closure E contains the agendas for selected presentations made by 
the project team. 
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2.11 Addfflonal Organizations 

Macalester College, after expressing Interest In participating In 
the project, withdrew In anticipation of having more adequate resources 
to Implement the model at a later date. Hopkins School District was 
included because two of the project staff did the study as a course 
project In education administration (with the help from a HECC staff 
member). The Division of Educational Psychology (EP) was added at the 
urc ng of the Division head. Although given little support from the 
project team, the EP base data was simulated for one year and apparently 
"replicated" the 1969-70 budget. Other efforts at the EP Involved 
developing plans to add the Educational Administration Division, 
estimating the costs of doing the College of Education, and writing an 
excellent study on the Implementation. (See Project PRIME Report No. 15.) 

2.12 Model Imp rovema n t s 

Several changes were made to the model during the project. These 
I nvol ved: 



(1) Improvements to the existing reports; e.g., correcting errors 
and rounding problems; 

(2) Additions to the existing reports - one was added to describe 
the relationship between degree-curri cu I a-course; 

(3) Modification to the student flow model to Improve the 
handling of student transitions; 

(4) Development of a sub-program concept and code. Basically 
sub-programs are "minors" (In addition to the present 
degree-major orientation found in CAMPUS); and were added 
to improve the "precision" of determining what courses are 
being taken by students. 

2. 13 Program Costing Module 

The descriptive material from the University of Toronto on the 
CAMPUS model Indicated that the computer code was capable of computing 
costs both for programs and cost centers. However, the computer code 
which was released was Incapable of computing program costs. The only 
reports available were "cost center" oriented. 

In order to convert Input-oriented department data Into output- 
oriented program data, the project team designed a "program costing 
module. The reports available from the program costing module enable 
an administrator to develop and analyze. In considerable detail, his 
"program budget." 



Four processes are used by the module to handle the conversion; 



(I) Service Department Process: A set of procedures to handle 

the Staff, Space and Equipment. 
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\ 2 ) Act! V I ty/Currf cu 1 um Process: A conversion routine to 

handle the six types of "direct cost" resources - 
(a) Academic Staffs (b) Academic Support Staffs 
(c) Classroom maintenance cost; (d) Lab space main- 
tenance cost; (e) Special Lab Space maintenance and 
equipment operating costs; and (f) Teaching Equipment 
cost. 

(3) Non-Teaching Duty Process: A set of rules for converting 

faculty non-teaching duties to program elements. 

(4) Academic Indirect Resources Process: An allocation 

technique for three types of "academic" indirect resources; 
non-academic support (e.g., secretaries); miscellaneous 

resources (e.g., supplies); and office space maintenance 
cost. 

The Individual application of these four processes to the CAMPUS 
V model results In a series of program-oriented reports. If all four 
processes are applied, a series of summary reports (7. 1-7.3) are 
available. A sample format for each of the available program reports 
can^be found in Project PRIME Report No. 10. Enclosure D describes 
each program costing report. 

For each program element. It Is possible to receive many of the 
above reports for ten years, by quarter. Typically, a manager would 
not want to look at this number of reports. To redress this situation, 
a series of "program" overtime reports were developed.* These reports 
summarize various operating costs, by year, for a ten-year period. In 
a program format. 



*Reca I I that the present CAMPUS V model has "cost center" overtime 
reports. 



8 



3.0 PROJECT REPORTS 

Enclosure A Is an annotated list of the reports prepared by the 
project. Depending on the Interest of the reader, several combinations 
of reports are relevant: 

POTENTIAL USER OF CAMPUS: Reports 2, 15 and 16. 

INTERESTED IN PROJECT PRIME: Reports 1,2, 14 and 16. 

USER OF CAMPUS: Reports 8 and 12. 

PPB SYSTEMS IN HIGHER EDUCATION: Reports 3, 4 and 10. 

FACULTY ACTIVITY ANALYSIS: Reports 6 and 7. 

RESOURCE analysis & MODELLING: Reports 5, 8, 10 and 13. 

EXPERIMENTATION WITH CAMPUS: Reports 9 and 10. 
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4.0 CONCLUSIONS 

This section Includes various comments and conclusions reached 
during the project. The next section (5.0) will present recommendations. 

4. 1 Conclusion-Computer Program 

There are basically three problems In the existing CAMPUS computer 
coding - 

(1) Excessive run time; 

(2) Restrictions on Institution size that can be handled; 

(3) Limited reporting capability. 

The CAMPUS computer code was written by several people over a 
period of six years. Because of this, the resultnt computer program 
Is a "patchwork" of Individual programs. The pat \7ork contributes 
to the fact that, although the project team ran the mode I successful ly 
approximately 50 times, there were still situations when It was dlf-l- 
cu I t to get the program to execute (oftentimes, however, we found data 
errors). The "patchwork" also contributed to a lengthy running time, 
and the corresponding expense. Although difficult to estimate, the 
running cost Is primarily a function of: (I) the number of years In 

the simulation; (2) the number of cost centers; and (3) the number of 
reports. For the Business School version, which had ten cost centers, 
a ten-year simulation cost approximately $150.* 

The second negative aspect of the CAMPUS computer program is the 
restricted size of Institution that can be handled. The restriction 
results from two factors: (1) the level of detail (e.g., "course" 

level) accommodated In the model, and (2) the "core dependent" approach 
taken In programming (e.g., all input data available to the model Is 
stored In memory before the beginning of each simulation). Important 
restrictions Include: 

(1) 25 cost centers : Only Institutions with 25 or less departments 

(Including support); 

(2) 80 programs ; Including both degrees and support programs; 

(3) 1000 courses ; 

(4) 32 courses : per quarter, per degree; 

(5) 200 curriculum - a group of courses by quarter by degree 
contribute a curriculum. If all degrees In an institution 
on a quarter system are four years and each clrrlculum is 
unique, only 16 degrees can be run. 



*Based on charges at the University of Minnesota’s CDC 6600 as follows; 
O Central Processor time = $12.50 per minute 
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A third negative aspect of the CAMPUS computer program Is the 
unavailability of certain reports, Including: 

Program Oriented Reports - The addition of the program 
cost! ng mc^u le and Its 27 report formats has Improved this 
situation; and 

(2) Academic Year Reports -All of the CAMPUS cost center 

reports are for a simulation period (quarter or semesters); 
there are no annual reports. 

4. 2 Conclusions ~ The Conceptual Model 

Three things make CA‘ PUS unique among the existing University 
Planning Models:* (I) The course- 1 eve I deteil; (2) Student flow 
capability; and (3) the fact that It is operational. 

The CAMPUS model provides predictions based upon resource Information 
at tie course level of detail. Also, student credits, student contact 
hours, etc. are built up at the course level. This can be both a plus 
and a minus. It Is a mirjs because It requires a significant amount of 
data collection; and aisc because it does create additional detailed data 
for the user - much of wh^ch he may not want or need. However, the 
additional data Is a plus because if resource data Is available. It Is 
usually available In this form. Also, the course level detail tends to 
make the resource prediction more accu-’ate. 

The second unique factor In the CAMPUS model Is Its Internal 
capability to flow students.** CAMPUS accepts "freshmen" (first year 
students) and flows them through the system - from freshmen to 
sophomores to juniors to seniors to graduation - automatical ly. 

CAMPUS does not predict how many students will be available in 1975 
to enter the system, but It will predict how many freshmen who enter 
In 1975 will graduate in 1979. Again, the student flow model has positive 
and negative aspects. Negative - the student flow model contributes 
greatly to the "downtime" problem mentioned previously and also to the 
expense. Also from a conceptual view, the existing flow model could be 
Improved. In fact, the project team made several changes to the student 
flow routine. Despite these negative comments, the student flow routine 
In CAMPUS Is Its greatest strength. Without It, the model would not be 
able to simulate the Impact (through time) of various alternatives. 



*Project PRIME 10 reviews approximately 50 University Planning models. 
**Project PRIME Report No. 8 describes the student flow process In CAMPUS. 
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4.3 Conciustons - The AvallabMity of Data 

CAMPUS requires a significant amount cf data. For any operational 
use of CAMPUS, It is Imperative that the Institution’s data base be 
capable of supplying the needed Input. Although the requirements for 
data are stringent there Is only one type of data not readily available 
In most Institution's data bases: The difficult datum Is termed the 

"participation rate." The participation rate is the probability that 
each student In a degree major. In a particular quarter. In a particular 
credit range (freshmen, sophomores, etc.) will select a certain course. 
Perhaps an example will aid the reader's understanding. 

E 'losure F Is a CAMPUS ! nput Data Report 5.1. The last column Is 
Iciaelle': "participation rate * Using the first participation rate as 
7 exar. ^le (75^), we note that it Is for credit year I, simulation period 
proc am curriculum No. 160, and Acrivlty Number CDode 159. In other 
i“ds, nis Indicates that course No. 159, offered In fall quarter 1969- 
, has 3 75^ probability of oelng taken by a first year MBA student. 

V note That there are 78 "participation rates" for the MBA degree, 
f t I r.5'1 tut! ona I data bases do not keep participation rates; however, 

3 bas'c data Is available but not kept In a "machine-readable" form. 

Pa ticularly relevant for the Minnesota higher education system 
Is the "hird unique characteristic of CAMPUS - it Is operational. 

In summary, it Is the project team's opinion that, despite any 
limitations of the computer code, the concept of the CAMPUS model 
(I.e., course level detail and student flow capacity) Is excellent. 
Although noted above that most of the data are readily available, we 
did not say "easily available." Most of the Institutional data bases 
and reporting capabilities would have to be modified to utilize the 
CAMPUS model In a meaningful operational way.* 

4.4 Conclusions - Value of A Simulation Model 

It Is difficult to be definite because of the test Implementation 
nature of the study; however, utilizing the CAMPUS model appears to be 
valuable In several ways. First, It tends to structure the thinking 
of people searching for data to be Included In a data base. Alterna- 
tively stated, CAMPUS provides a good structure for a Management 
Information System. 

A second valuable feature of the CAMPUS model Is that, once a set 
of data has been collected. It makes the generation of alternatives 
extremely easy and Inexpensive (recall the various alternative con- 
figurations of the Business School described above). The ability to 
easily generate alternatives should greatly Improve analysis. 



*The next section will discuss changes needed to the various Insti- 
tutional data bases In Minnesota. 
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The ability to "model" meaningfully the Institution Is a th*rd 
valuable feature of CAMPUS. Basically the model gives analysts and 
managers a common "language" to describe the Institution. Words 
like "proorams" and "curriculum" are quantified and have meaning. 

V 

The fourth valuable characteristic of the model Is that It can be 
useful fc’- analyst In generating a "plan," but still maintains 
enough detail to Indicate the "budget" impact. In other words, "program 
budgeting" Is a meaningful word with the availability of the CAMPUS 
model. In act, certain reports from the model are program budgets 
for a qua: , for an academic year and for ten academic years by year 

(enclosure t Included sample "program budget" reports). 

The fifth valuable asset of the CAMPUS model Is that It represents 
an effective way to begin program budge ting In Minnesota. We have 
added the "Ing" to indicate that program budgeting Is a management 
process, whereas a program budget Is just one tool In the process. 

Other tools include a "calendar of events," program memoranda, and a 
commitment to analysis (particularly cost-benefit analysis).* 



^Project PRIME Reports 4 and 10 describe these and other tools associated 
with program budgeting systems. 
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5.0 RECOMMENDATIONS 



This section includes recc -^mendatf on > for future action as it 
rele'les to the work of Project =RIME, Many of the items that wom'cI 
have been recommendations two rronths ago ere now in process (e.^., the 
work by Bemidji State College w th a '*fo I : ow-on*' proposal to study 
their "data base" and how it can be modified to utilize CAMPUS). 

5.1 Recommendations on the Model 



As noted previously, the CAMPUS V is an expensive, restrictive 
model with little flexibility its reporting ability. In order to 
Improve these factors, we felt That the model should be completely 
rewritten. Including the program costing module. Two comments are 
germane: First, the rewriting is necessary to handle the larger 

institutions in the state and to reduce the cost. Second, the pro- 
ject team considers CAMPUS VI (available from the Systems Research 
Group in Toronto) as a good alternative to this rewriting, however, 
CAMPUS VI has two drawbacks - expense and availability on only IBM 
equipment. A detailed analysis comparing these two approaches is 
necessary. 

One aspect of the recommendation above is that it assumes that 
rewriting CAMPUS V or purchasing CAMPUS VI is a better apporach than 
using any other available comprehensive model. Second, the recommenda- 
tion also assumes that a model is desirable and valuable in Minnesota 
higher education and that a CAMPUS-type model is the best approach. 

5.2 Recommendations on a Planning, Pr ogramming and Budgeting System (PPBS) 
for Minnesota Higher Education ^ ~~ 

The original project proposal (PRIME Report No. I) indicated that 
the "problem" we were addressing was "to link planning, budgeting, and 
operations" in Minnesota higher education. Hopefully, this "linking" 
would improve the resource allocation process. Test implementing 
CAMPUS was only a first step, albeit an Important first step, in 
establishing a PPBS. 

Why does Minnesota higher education need a PPB system? Without 
exploring all the reasons, several are immediately apparent:^ (I) The 
Minnesota Legislature wants a coordinated state-wide planning function; 
(2) Program review is facilitated by a PPB system; (3) The cry for 
accountability from various publics, including students, legislators, 
taxpayers; (4) Rational planning and analysis for new Institutions; 
and (5) I nterest expressed by Individual Institutions to begin imple- 
mentation (e.g.. Announcement by the University of a pilot, "program 
budget" project). 

Despite the apparent advantages, no state planning body or any 
Individual Institution has a completely operating PPB system. Why do 
we think that Minnesota has a chance? Our optimism is primarily based 
on the following factors: (I) Access to the CAMPUS mode I -converted to 



^Project PRIME Report No. 4 gives seven advantages of a PPBS. 
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run on the University’ 
implementing the CAMPU 
personnel; (4) Coniml"^ 
In various positions; 
complete the pr'oje-t. 



ompu', r; (2) Experience gained from test 
"ode ! ' (3) Availability of trained^ top- rate 
it and interest from several administrators 
^ (5) Likelihood of adequate funding to 



The project team b 
Commlss'on should take 
PPBS. However, confide 
(I) exactly what a'lpec 
education system; (2) 
use of planning models 
wide higher education - 



ieves that the Higher Education Coordinating 
le lead In a state-wide effort to Implement a 
ible thinking Is needed on specifying; 

: of PPB are relevant for the Minnesota higher 
’ ::w can implementation be facilitated by the 
ke CA'iPUS; and (3) who does what for a state- 
P i sysTam? 



Specific task 1 Invcive: (I) determining an appropriate "calendar,” 
so that the "program bucget" will be available for presenting the 
higher education budget to the Legislature; (2) considering the prob- 
lems of relating the lndi\iduai Institution’s PPBS to a state-wide 
system; (3) working wl'i nICHEMS and various staffs (particularly HECC, 
SCS, JCS) on appropriate cutout indicators to be used In the PPB cycle; 
and (4) coordinating tra education system with the State Department of 
Administration System; : (5) establishing an advisory body and other 
administration structure^ to oversee and accomplish the Implementation. 



5.3 Recommendations on the institutions 



The recommendations contained In 5.1 and 5.2 have a significant 
Impact on two important aspects of each of the Institutions of higher 
education In the state - their Information/decision structure and their 
people. Using a model, within an explicit management process like a 
PPBS, Is a different resource allocation procedure than the traditional 
budget process. This change. In order to be effective, requires under- 
standing and acceptance by the participants. In order to gain this 
understanding and acceptance, two things are needed - time and training. 
Personnel responsible for Implementing a PPBS must realize that: "the 

hopes and aspirations of program bucget I ng are not tied to a solution 
of today’s problems tomorrow, but rather to a pattern of continuous and 
timely response to the diverse problems and environmental changes relent- 
lessly facing most organizations. Thus, the major benefits of program 
budgeting Involve the wi I llngness of a decision maker to commit resources 
now for benefits that may not come about for a number of years."* 

PPBS Is not a "thing" that can be Implemented and then forgotten; 

It Is a philosophy, an approach to management - a management process. 
Therefore, the project team recommends a program of continual training 
on the concepts and Ideas associated ■ i a PPBS. Several levels of 
training are desirable: 



*Benton, J. B. and Tenzer, A, 0. Program Budgeting and Executive 
Commitment, the RAND Corporation, P4I43 July 1969, 37 pp. 
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(1) The data base manager: Managers operating with a PPBS require 

a significant amount of data - since open, explicit, verifiable 
analysis of alternatives is the essence of a PPBS; training on 
techniques and procedures for collecting, retrieving and main- 
taining this data Is required. 

(2) The planner/analyst: The data base for a PPBS Is the 

"approved plan." A PPBS utilizing the CAMPUS model would 
have a CAMPUS "tape" as a significant part of the approved 
plan.* The mission of the planning-analysis staff is to 
Improve and update this plan. Basically this Is done by 
cost-benefit analysis of alternative programs that could 
be Included in the "plan." Training is needed on how to 
do cost-benefit analysis of higher education programs. 

(3) The manager-user: Analysis that does not have an Impact 
on the actions of administration soon does not get done. 

A PPBS encourages, and in fact requires, analysis. However, 
administrators must be trained to ask meaningful questions 
and to understand the role of analysis and analysts In 
decision r aking. 

Although continual training is Important, a second recommendation 
by the project team is that a thorough study be made of the relation- 
ship between the CAMPUS input requirements and the existing institu- 
tional data base. Bemidji State College and the State College Board 
have already prepared a project to do such a study. A similar study Is 
particularly relevant In the Junior College System because of their 
conversion to a "third generation" computer. The conversion represents 
a unique opportunity to Insure that the junior college Information 
system is developed with compatibility and flexibility to ( I ) partic- 
ipate in N’CHEMS at WICHE, (2) satisfy various government reporting 
(HEGIS), (3) utilize resource allocation models like those being 
tested by PRIME, and (4) meet the reporting needs at the central 
office. 

The University of Minnesota's attempt at "zero-base budgeting" 
also would appear to require a siml lar study. 



*Since CAMPUS requires assumptions about course offerings, student 
flow, faculty activities, organizational structures, degree require 
ments, etc.. It is definitely a plan. Project PRIME 10 further 
explains this concept. 
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6.0 INTERMEDIATE CONTINUATION 

The Commission (HECC) staff has been quite supportive of the CAMPUS 
efforts and encourage experimentation and implementation of it by insti- 
tutions and system within Minnesota. 

As an interim measure, the budget on this project was controlled 
so that sufficient funds would be available for institutions to run 
the model for one more year. This involves a part-time computer 
programmer/analyst who Is sufficiently familiar with the model to make 
runs for an institution and make any changes in the model necessitated 
by computer center system changes. A small account is also available 
for supplies and computer time. Any extensive runs will require 
additional funds and/or a computer center grant. 
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of conversion, and the resulting reports. A comparison 
of a course-oriented and a degree-oriented program 
structure is also presented (should be read In conjunct ioi 
with PRIME Report No. 8). 
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Applying Input/Output Cordes Describes the use of Input/output analysis In higher 

Analysis and the ELFYD education. The application represents the third model 

Model to Higher Education, In the resource analysis scheme described in PRIME 10. 

(In progress). PRIME 8 and 5 should be read prior to reading this 

report. 



Mid-Year Progress Report, Andrew, Includes a description of progress on the six original 

January 1971, 10 pp. Cordes, project objectives. Four additional goals that were 

Lorents added to the project are also described. Detailed 

financial information on the project Is also Included. 
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ENCLOSURE B 

Summary of the Study 

"Faculty Activity Analysis 
and Planning Models In 
Higher Education" 

THE PROBLEMS ; Chapter I discussed the problems higher education Is facing. 
These problems Include dynamic student growth rates, rising costs, program 
expansion. Increasing complexity of the sys~ems and a growing dissatisfaction 
with the ourputs. The growth of students from 1940 to I960 was 2 million 
students, an Increase of 133 per cent. Student enrollments are estimated to 
climb to 10.3 million In 1980, an Increase of 194 per cent over the I960 
enrollment of 3.5 million. 

Increasing costs during this same period have compounded the problem. The 
cost per student Index rose 55 points during the ten-year period from 1955 
to 1967, while the consumer price Index rose less than 20 points. The 
combination of these two factors, numbers of students and cost per student 
both climbing rapidly have put higher education Into a crisis situation. 

Other factors are also adding to the problem. Proliferation of specialized 
programs to meet the needs of growing problems in our society are adding 
to the costs. Many of these programs have high start up costs and low numbers 
of enrol lees. Consequently, the cost per student is high. Coordinating bodies 
are attempting to control these programs to eliminate duplication within 
reasonable limits. 

Probably one of the biggest factors adding to the overall problem Is the 
Increasing complexity of higher education syst<s't>j. Universities have become 
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very complex systems. There are hundreds of subsystems and hundreds of ?nrer 
faces that make up the system. Coupled with this there 3s a complex form 
of management (i.e,, presld~it, vice presidents,, deans? department heads, 
committees, and faculty) thj~ is involved in the process of distributing 
resources. This structure is complex because of the number of people, 
objectives and sub-objectives involved. In order to contend with these 
systems, universities must look toward more soph ist ica'" ed management tools. 
Systems analysis, information systems., planning, progrs.Tm i ng, budgeting sys- 
tems, and simulation are termiques that can help define and structure the 
university system so that i can be managed and control iied. These tech- 
niques will aid in defining The relationships between inputs and outputs 
of the system, so that university management can make decisions regarding 
resource allocation that will produce outputs compatible to the objectives 
and goals of the institution. Aggregate costs of inputs will be broken down 
and associated with outputs so that decision making can proceed on the basis 
of cost per output as well as cost per input. 



THE IMPORTANCE OF FACULTY ACTIVITY ANALYSIS : Implementing systems to aid the 

decision making process in higher education requires that data be collected, 
maintained and transformed so it can support the decisions that are to be 
made. Data on how faculty time is allocated to the various programs and 
processes of higher education represents the key factor. Over 80 per cent 
of the resources used In the primary academic areas are In support of 
faculty and staff activities. Consequently, decisions on alternatives 
depend a lot on how it affects the draw on faculty resources. Analysis on 
faculty activities Is currently done in many forms across the country. Most 
studies use surveys where the faculty estimate the amount of time they feel 
they spend on various activities. There are many problems with these studies, 





E4 



1. Activity Definition? 

2. Measures of Faculty Activities 

3. PoDulatlon Proble'ns 

4. Acceptance by the "acuity 

5. Accuracy of Data .o lection Methods 

This study is concerned pr -arlly with the last problem. There Is a 
general co; census among fac_ ty and administrators that the estimating done 
Is not accu~ate enough to be useful for planning models and systems to 
support the decision makin: process in higher education. The purpose of this 
study was t i explore a se i f-eamp I I ng method of collecting data on faculty ane 
determine I- there are sigr '-leant differences between the data collected via 
sampling and the data collected via estimating. Another purpose of the 
study was to assess the feasibility of using self-sampling as a method of 
collecting data. 

BACKGROUND OF THE STUDY 

The study was conducted as a part of Project PRIME (Planning Resources in 
Higher Education). Project PRIME was a one-year project to test Implement 
the CAMPUS simulation model In three institutions of higher education In 
Minnesota. Parameters relating faculty time to activities are key variables 
in the CAMPUS model. Consequently, Project PRIME provided a unique environ- 
ment to Integrate a study on data collection relating to faculty activities. 

THE STUDY 

Thirty-four faculty from the School of Business at the University of Minnesota 
participated In the study. They were asked to complete five tasks as a part 
of the study. 
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1. Estimate at the beginning of the quarter the time they ■; no, 
they would spend on each activity throughout the quarter (‘^r 
Estimates > . 

2. Sample their time over a period of the quarter (Experlmer~ ' • ~ . 

Ten faculty sampled all 12 weeks, four faculty sampled the 

six weeks, four faculty sampled the last six weeks, and It -rcr:.lty 
sampled four at a time for three weeks covering the entire rer. 

3. Estimate at the end of the period the time they spent on 
activity over the period sampled (Period Estimates). 

4. Estimate at the end of the quarter the time they spent on be: 
activity over the entire quarter (Post Estimates). 

5. Complete a survey pertaining to their reactions on using self-sampling. 

The sampling study was conducted using a random signaler device that wculd 
"beep" at random times during the day. The faculty member carrying the device 
recorded what he was doing at the time of the beep. The total time thsi" the 
faculty member sampled during any sampling segment was distributed Intc the 
categories proportional to the number of points in each category. Time spent 
on faculty activities not sampled was accounted for by logging the he "s Into 
each category. 
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ENCLOSURE C 



' Summary of the Study 

’’Resource Analysis Modeling 
In Higher Education 
A Synthesis”* 

The study's objective was to describe an approach to resource analysis within 
the framework of an Integrated management system. The proposed management 
system was primarily based on an Interpretation and expansion of the literature 
associated with Planning, Programming, and Budgeting Systems. Six Interrelated 
conceptual processes were described: (I) a structuring process to develop 

a program structure; (2) an analyzing process to determine the resources 
required and the benefits received from various alternative programs; (3) an 
Informing process to Insure that participants In the management system 
receive Information appropriate for their role; (4) an administrating process 
to ’’cement” the other processes by providing the procedures and forms for 
Insuring that: analysis Is surfaced for review, debate, and decision; the 

data base Is maintained and modified to reflect decisions made, and the 
decisions are communicated, to all concerned personnel; (5) an opera' I ng 
process to Insure efficient transformation of Input Into output, and (6) a 
controlling process to evaluate conformance of the operating process to plan. 

A description of the tools and techniques used In each of the six processes 
for an op'^jrat Iona I system, the Department of Defense, was provided. These 
tools and techniques then formed a basis for designing a management system 
for a School of Business Administration. 



*The complete study is available as Project PRIME Report No, 10. 



within the framework of the proposed management system, the study concentrated 
on the analyzing process, and more specifically on the resource analysis 
portion. A theoretical synthesis for doing resource analysis In higher 
education was proposed utilizing; (I) the data structuring Ideas associated 
with PPBS' structuring process; (2) the simulation and data manipulation 
capabilities of the CAMPUS V model; (3) a program costing module; and (4) the 
concepts of Input-Output Analysis. 

The program costing module was designed using three assumptions about the 
resulting program structure: ma i ntenance of organizational Identity; 

preservation of an ability to parametrically reconstruct all resources; and 
restriction of allocation to that which is "generally accepted." These 
assumptions were necessary to allow conversion of a medium range program 
(I.e,, a five-year program) into a short range plan (i.e., a budget). 

The output from the program cost i ng module Is a series of program elements - 
both primary and support. In order to utilize these program elements In 
analysis, it is often necessary to do additional allocations. To facilitate 
this allocation a framework based on Input-Output Analysis was proposed. A 
computer program, ELFYD, was used to handle the required calculations. 

The theoretical synthesis was then tested on three representative problems 
at a School of Business Administration - a limiting of admissions; a resti uc— 
turing of degree offerings; and a reorganizing of the administrative structure 
For each representative problem, reports were presented from four perspectives 
(I) a budgetary/department orientation (CAMPUS V outputs); (2) a program 
orientation, including both primary and support programs (outputs from program 
costing module); and (3) a primary program orientation (outputs from ELFYD I/O 
model); and (4) a unit output orientation. 



ENCLOSURE D 



O 

ERIC 



j 


Gir ^ 


O ^ 
• t- 


tn UJ *n 
O CL 

.o 


•-« X 


‘ 


17* 

«o o 


1 - cr 


O' o 


m Ul m 


■— » •-• , 


O C\- '*' 


1- tr- 


o 


QC Ul 




o a- 

Ou 

UJ Z' 




or o 


1 — cr ^ 




in u> st 


X Z 1- 


G CL ^ 


-< o 
OC -J 

o tn 3 Ul 
o in X o 

OC UJ « 


o 


CL m m <x 


• # 



o ly rO ■»-« ^ c 3 »-4 CO vi 3 d> «t «c? o 
c:» roincofVJ'Civ^ ^ C3 rxl ^ X o ^ 

o •— ••— loocD^^roco o\oncoct) !0 »o 

f ^ c*o •-<, n 1*^ 






g ■:::% rr 
S CO II 

3r • 

I Ch 



II ^ 
II CO 
« 
u 






I d> II 
9 sr il 
I ♦ II 
I II CO 

■ a ^ 
9 II 



c r» h> <<t <v cv rv ^ o <v «t c- o o o o v 
O ITilPW^C^Oir ^CTi C?c ;0 I 



ococvi tr'<j“-<tsfroO( 

CO •-♦ 



I rvj in r> 1 

(^J 



^ ^ 
I in m tn 



<? w 

St II 
• II 

m II ro 
C\J II 

u 



■ « 



o o 

<s I— 



DC 

<t 



Cl 

m 



► mificDfo^ofo»C'Coco^cna>cvico-iS' 

fw fw fw if^ fw ',— I •-•• p^' fv CO m I >£>■ II 

^^^^^r^^cvjfvr)^inr-«f^r^cn 
^ ^ ^ ^ >-( (V •-• cVi —• <ro r-*» ^ i^ii 

I C\l II 



OC 30000000 0 , ooooooo I 

I tj 

I n 



D 2 i 



cr» 



s- 

OI 

-O 

o 

-♦-> 

u 

o 



Ul 

in 

c 

tii 

oc 

o 

z 



UJ 

o 

<t 

o. 

tn 



9 





►s 


in 










tn 








1— 


Ui 


>- 






2 


z 


•- 


1— 




UJ 


»-* 




z 




o 


tn 


> 


Ul 




3 


3 


#-f 


X 


Q 


1— 


or. 


■ 1— 


a 




tn 




O 


*-i 


LU 




tu 


— • 




a: 


1— 


o 


in 


C5 


ZD 


z 




>- or 


UJ 


cn> 


UJ 


X 


ro 




O 

i 


o 


o 


—1 


•• 


cr 


tn 


1— u 




O 


UJ 


1 


in o 




4JL 


• 


o o 




'Zi 

LU 


O 


z 

z 


O 








(>-• 


•“ 








X 


o 






Ul 




Ul 






in 


U- 


tx 






< 


c 


»-• 






o 


e - 


a> 


u> 




Ul 






u. 




in 


*-i 




<r 




< 






1— 




1C 


3 




in 



in 

ic 

<1 



in 

in 

<t 



or. 

<. 



CL 

in 



X 

u 

<r 

Ul 



tr 

o. 

in 



z 

Ul 

o 



u 



OOOOOOOOOOO’OOOOOO' I o If 

I 11 
I II 

'ininoOfO'd'ofooc>ocD»*-«rocooo‘0 I <c n 
^ lo — • i n 

I II 



oo oo OOOOOOOO ooooo 



e>^O^ 4 >^ 0 <\l^tf>OCM^C 0 'O 'O ooo 



• OH 

I II 

t n 

I II 



ion 

I n 

I II 

I II 



o oo oo OOOOOOOOOO' 



I o G I O It 
I II 

I II 

I n 



o oo oooooooo ooo 



O O I o It 
I II 

I II 

I II 



't' st <t st <f ’X st •£ CZ3 st OJ <t st tv CO -t 
'OvC C C ••-^rL'»C CvO ^cc IT* 

*-• •>■4 ■—* .— .-t rv: *-H tv I PH. •-» --» 



• on 

I It 

I cv ti 

I II 
I (V It 



oc 

3 0C 
013 
DC O 
X 

I— 

L>t- 
<Z *~i 

I— o 
Z Ui 

o or 
oo 

UJ 

UJ I- I- 

_j z z 

^ Uf Ui 
O CO 
CK 3 r> 

Z I- I- 

uj 01 in 

• I I 



ccr. ccioocc: 



rfT <r cr o- o cr C-* . 



Ul 

z 

or 

UJ 

CL 

X 



« 



q: 

Ul 

I— 

z 

UJ 

o 



tn 

o 

o 



o 

ERIC 



tn z 


A Ul 
O fsf 


z o 


> #-4 


•-« 


in < tn 


XI— 


z 


Ui o 


O 1 


O 3 


-J »■' 


LlJ z or 


^ o z 


o *«■ l~ 


o nc UJ 


o z in 


UJ Z X. 


z ►-* z 


m Ul 


u *-• 
*0 n> 


• 

o 




z 

# 


X 


(» 

> 

Ul 

—1 

cn 

•-i UJ 




>* o o 


•-* 


1 — Uf o 




*-» X o 


o 


>> 


U Ul 


1- UJ 


Ul 


o z 


> o < 


<t c 


u* X ►-• 


z 


_l O -1 

in *-< 
u 


• 


<*3 U. 


o 



o in m 00 m st ooop^ tv^n fDOJinoo 
ivi r) tn + MM St M sf* 



o'lnmcrt^stcocoi'^ojfvccininin m f*- ^ 
m tn ^ fuu^ mst>o c^ro 

^ (VI 






I C H 
I II 

8 II 

I II . 

I It 



I M n ^ 
I »-* II tn 
I II — 



in II 
^ !l 
CO II 
If 



mtnommuJinininmmfnintnrncootxJ 



O oo oOOOGOtnGOGOOCDCnX 
O C 2 > O 0 » ooo C? CJ'CT ‘,0 O C? O C 3 t/J <T 

or-siD'tm o r-s n cr cr c\i r-s c\j o — 

mrnpomrocDoooococpromcocoroo-OUi 

a>OQD ofvjstmcrf^corosfr^ 
tnirjin>x>-D<jOvnv£>^-n-<vJMfnsJ‘f^ .-Oivcn 



35 



71 
V X 
-J 3 
Z J 
_l o o 
z o 

O I- 

in Ul 

I- O X 

tn oi— 
o 

o uicr 
oo 
o z u 
z < 

Z Ul 
I— Ul o 
<« <t 
CC Z X 
UJ LU 
OL -I > 
O X < 

118 



N/A INniCATES VARIABLE CREdH ACTIVITY 



• r*- 


1 : tf! 




z> 


«D : 


i i §. 


O' O • . 


«-• 1 


1 ' 


9^ oc i 1 


1 o 


a 




O Q- 


• »" 


a ^ 


•“ :z 


UI z 


to o 


oc o 


o o 




3E Z^ 


? 1- 



o < 

OC — 8 

tD «/> Z> 

O ® 

a ui »-• ;« 

a. t/> </) CL 



o cr o 

o CM O O 



lli 

o 



fX. 

lU 

CL 



« CO Q 
1 W 

I It 

I • M 

I n 

s o 



! I 



. D3 



oc 

o 

X 



UJ 

cr 

r> 

LO 

o 

-J 

o 

:z 

ui 



ui 

ui 

UJ 

X 

o 

z 

»H (/I 
Ui 

Z 2 

Ui 

o in 

zi 

5~ X 

tn 

u 

H- O 

z 

U> X 

o o 

QC i/> 

UJ I 

0. I 

z 

C Z 

*-■ 

X 

UJ 

(/) U- 

< o 
o 

• 

u» > 

<n »-♦ 

< z 



> 

UJ 



UJ 

t/> 

a: 

3 

o CO 

o cr 
>► -J 

CD J 
O 
f- Cl 
lO 

o 

o 



o 

UJ 

QC 



S oofV«woJS|* 

^ o: o o ic o ^ o « « 

i; --s=rs 

UI 

o 

!3 



q: 

UI 

CL 



UJ> 

UJ 

J ooinowoi 

1-0 o c tr c> ot 

trier ••••••■ 

o UJ 5 

oc 

UJ 

CL 



a n 

^ n 

• u 

lO II 
CJ u 
tl 



ay 

UI 

UI 

-j 

0 c .oin oc e • 5 i; 

1 2 ~ « s 



UJ 

X 

X 

CL 

X 

UJ 



to z 
z o 
►-♦ 
N. »- 
UI LJ 
O X> 
UJ 2 cr 
O <. I— 

o z to 

Z 2 



o 



•QC 

UJ 



UI 

O 



to 

O 

o 



o 

ERIC 



o 

-* ^ 
UI H“ 
> O «« 
UI X »-• 
^ O J 
to •-* 
u. 
u. 



o 



to 

o 

o 



o 

UJ 

q: 



e 

Ol* 

•j- 

O' 



I n 

I ^o n 

I II 

I «-• n 

B tM n 



-J 

-S' 



Id 



Ul> 

(O 

QC 

ZJ 

o 



<M r> ^ tn 



oc 

UI 

I-* 

z 

UJ 

o 



l/> 

o 

o 

UJ 

X 

u- 

cr 

o 

1a. 

UJ 

o 

<c 

cr 

UJ 

5 * 



UJ 



UJ 

v> 

cr 

z> 

o 

o 



c 

z 

o 

UI 

QC H- to 
UJ to 

Q. ZJ U> 

CL IZ;U- 
3 O 
(T OC 
rz" z U- to OL 
o o o _ ^ 

V) to Z 2 Z 
w *-♦ O 

□: ^ I — ^ UJ 

o d Ci c O h- 

I— z ^ 

<t QC cr »-♦ to 
a UJ tj 03 y 

UJ 3: CL S > ^ £ 

tx O o. O •-* ^ 

flu ^ Z> O o o O 



n n If H 

—4 <M CO <5- 



t» « 

lO o 



October 7, 1971 



EXPERrMEMT -i BASE CASE A PERCENT STUDENT INCREASE 



j I 

t » 

fO o #-i 

X. 

o 

xJO <3 I 

O' o 

P- oc 

QC UJ 
O OL ' 

a 

lac o 

X z I- 

< o < 
cr »-i 

C5 (/> O Ul 
O V> 3T O 
QC LU»-4 <C 
n. «/) m Q- 



QC 

15 

o 

X 



o 

I- 

►- z 
tr) O 

c o 
.o 

f- 

z 

UJ 

o 

■»“ 

tf) 

' QC 

UJ 

o. 



j 

i 



flDt/)o^O' i tn n 

lh** o 

«••*#! *11 ,^a> 

I II CM 

I U ^ 

I u 



o 

X 



o 

UJ 

f-o: 
tn cj 
o 

o f- 

z 

LaJ 

o 

z> 

I- 

to 

q: 

lu 

QL 



O O ^ 00 tO 

00 n 'O o CD 



CJ' o «o 



I 

I CM 

I 

» 



tn 


QC 










in 


UJ 










i*} 












Z 


z 


UJ 










UJ 


UJ 








IQ 


o 


J 








3 




-1 




o tn CO 




tr 


f- f- 


o 




h- c~ 






QC tQ 


tn q: 




1 0 » « 


: 


u. 


O O 


o z 




IT P7 »T 


I IVI 


o 


Q_ O 
UJ 


O UJ 




■ ro CM 




X 

o 

IQ 


QC >- 
Ct 

>- 


QC 

UJ 

CL 


1 — 
<C 






t 


QC •« 










1 


<C (A 










z 


X O 




I 






z 


X o 












3 


IQ 


<C 






X 


tn &- 


UJ 


- i 








CJ 


•J ut 


\— 


‘ m 00 




u. 


UJ 


<f -J 


1 vj* o 




o 


nr 






• CO f^ 


*— ♦ 




•-( 


o o 


LU 


1 




• 

> 


o 


QC 

z 

lU 








z 




LL, 







3 



CD 

C-> 



IQ 






O 






-J CJ 






<3 






t- 1— 






C 






P- UJ 


OJ 




QC 

O 




wm 









th 










J 




X 


<Q 






QC 


o 




UJ 


Z 






UJ 


o 




1— 


o 






1— 


X 




z 




UJ 


J 


z 


o 


<T Z 


UJ 


CQ 1— 


o 


OD 


UJ UJ 


<Q 


ffi O 


O CD 


z 


Z CQ 


■s 


U X 




iff *-* 




-J 


UJ z 


3 


<? 


IQ 


1— 


X »-• 


\ LU 


v-l rt 


2 


h- z 


tQ 


UJ o 


O 1- 


UJ cc 


CJ QC 


»-4 


LO 


UJ 


C. 3 


QC Z 


o 


tQ t-* 


fr~- 


o 


z 


►-* o: 


3 


Z -J 


V Ul 


(J 




CO t— 


UJ O 


-H. t— 


v: 




tQ 


t/> 


to C7 


Z O 


X X 


q: 




3 


3 Z 


UJ o 


>-< z 


O 3 <C 




X 


O ►-< 


QC «I 


u. 


X X 


X 



QC 

UJ 




Z QC 
UJ UJ 
O CD 
X 
*- 3 
IQ Z 
O 



•-« CM lO *0 lh» flO 



i t 

4-* rv 



6 RAN 0 TOTALS 

overall averages 



E;(f>ERTME,\)T 0 BASE CASE 0 PERCENT STUDENT INCREASE 



D5-' 



^ O I 

• 1 

ev « 

<ca 
o o ^ 
, . 

I- oc 

oc uj ; 

O CL 

€L 

U1 z 

QC o 

re 2 1- 
' < o 
»r *-• — I 
O 07 Ul 
O t/> S O 

X « U *4 . 

X </> CO cv 



oc 

=3 

o 

X 



o 
<x 
»- 
z 
c/> o 
o o 
o 

f- 

z 

bJ 

o 

rj 



V) 

a: 

UJ 

Q. 



n 

tt ^ 
n CM 
II 
B 



o 

X 



o 

u.( 

»- a 
to CJ 
o 

o »- 
z 

UJ 

o 

rj 



w 

II 

tt CM 

1 — ' 
I 



in 




to 




</y 


UJ 






Ui 


> 


<r 




2 


UJ 


. UI 




»-• 


-i to 


Q. 




V) 


cc 








ui ui 






cc 


H* to 1- 
<x a 2 






ti. 


O 3 UJ 


US 




O 


a o o 


UI 


<c 


X 


UJ o 
tr »- 


-1 
1 - o 


1 — 


o 


>- to 


to cc 


<c 


to 


>• IT O 


c z 


CD 


f 


or o 


O UJ 




1 

z 


^ 1— 
X to 


oc 


— 1 


z 


2: c 


UI 


<c 


*-c 


3 O 


Q. 




X 


CO 

fr- DC 




1 — 


u. 


o o 




ss: 


o 


Ui u. 




UJ 



UJ 

UJ 



o 

ff 



UJ 



CD 

CD 



v> 

o 

u 



o 












Ui 










_l 


cc 










<1. 


V-4 










z 


Q' 










o 












UI i-t 












(E 1- to 


■a 










UJ C to 


f- 










Q. 3 UJ 


o 






to 




CL 


1— 






u» 




3^0 








e> 




tr <x 








< 


<r 


2 Z U^ 3 Q_ 








CO cc 


UJ 


O O O 






‘ 


-J UJ 


a 


o o 






‘ 


> 


z 


to to 2 z: z 


UJ 






9— <t 


3 


»-«♦-» o <r 


> 






c- 


Z 


>“ > >■ 


UJ 






f- -J 




cr f-- 2‘ u.* 


-1 










O Ci O o 1 - 








o <r 


UJ 


1— z ^ <t 


Ui 


CM fo *<r in c^ 




2 OC 


:> 


<f cr q: •-« to 3 or 


to 






<t U» 


UJ 


Q. UJ UJ CO »-» Q UJ 


cr 






q: >> 




U5:as:r><ix 


3 






o o 




cc O CL o t-H cc 1 — 


o 

u 


38 




I 1 


Ui 

to 

a: 


o. -J 3 O o c> O 

If II II n If IT 








4P-.. 


3 










•-4 CM 


O 


«vj fo ‘tr m o 




October 7, 1971 



D6 



C? 

• 

A 'N 

vC O 
CT O 

I- cc 
tt u.* 
o a 
o 

u* :? 

Cf c 

I*) 

:? ^ •- 
c? •< 

Ct -J 

ir (/> z: tL» 

c X «c 

OT UJ »*4 ^ 

a (/)</> Ok. 



D:: 

o 

cu 

LU 



cry 



s- 

OJ 

o 

H-> 

u 

o 



-J 

< 



< 

CU 



t /5 
-i 
3 ; -T 
O I— 

o: o 



cr r- r- 
cc ^ * 4 - 
^ lA n o 



f 


CO 


1 


t/) 

j 


• 4 - 4 * 


CC- 4 


op CO 


B 


CO 


t 


1 


CO 


t 


3 <t 


r- r- 


rw O' 


r- 4 


1 


LA 


a 


1 


o 


1 


O 1 — 


o o 


r-» >n 


*>« CO 


• 


OJ 


a 


I 




1 


a o 


M V *4 






1 


Aj 


a 


0 




a 


1 - 








a 


4 


a 



U.I 

in 

UJ 

a 

o 

z 





•~A 


t /5 


•— 






to 






h- 


Ui 


> 




2 


2 


*->• 




UI 




•— 


f-\ 


O 


in 


o 


I — i 




r 5 


4 


UI 


CO 


ID 




CC 




U 


a- 




1 - 


o 


in CC ^ 


CO 


2 




O LU t/> 


o 


UJ 


X 


- o •— cr 




u 


o 


2 4 


o 


or 


to 


UJ 


2 


UJ 


I 


t_> Ci -J 


LU 


Q. 


a 


Ui o 






2 


QC •- <T 3 






X 


K-> t/J •• 






»-i 


o o 






X 


o 




UJ 








in 


u 


■N. 




<x 


o 






O 




:e 






• 


4 




u? 


> 


ir 




1 /) 




o 




4 


2 


o 




cr 


:3 


DC 








Q. 




<cr 








1 - 








2 








UJ 


• 






3 : 








•— 1 








cr 








Ui 


Ui 






O- 


»- 






X 


<c 






UI 


QC r> 





.n 



o 

r? tr 

o 

UJ 

la o: cn 

Ui 

o CD o 
2 U> 2 
CD :d 



at 
^ . 
tc 
e> 
o 
QC 
D. 



o 

^ UJ 
ui I— 
> t& 

UJ O I-* 

-j o: j 
IX ►HI 

u. 



ERIC ^ 

u/WiffiiffTiTiiu ^ o A On 

0 V W 0 V 



o o o o 



O «• 7 ^ o O 



I C 9 • 
I • 
I ^ I 
I « 
I I 



I ro I 
I r- I 
I ^ I 
I r- I 
I I 



2 

3 ‘ 

O 

O 

o 



DC 

UI 



to 

o 

u 



o o o o I ro • 

I r- I 

a sc I 

t r- • 

R 3 



o • 4 ' I ro I 

tr> m I r 

c I «t 0 t 

—• I r- i 

I • 



• O' to o • CO i 

CP a* cr • • 

C to I \D I 

^ 1 “ • R 

I D 



. c c c c 



• • 

• 1 ^ ■ 
9^1 
a r- I 

a a 



•<#■ »-• 



0000009 CO B 

I a 

lot 

I 9 ^ a 

I a 



ooooooi n a 

I -4 a 
8 o a 
I r- a 
I a 



stsf-COCOCOOlfO a 
r-r-r^vor* a« 4 ‘a 

C 3 C «<D «-H Boa 

^ •<^ • ^ a 

I 0 



-o o o «-H o <o I ,^co a 

^ a 

o <x) a o a 
^ I r- a 

a a 



• CO a 

I ^ • 

I o a 
« a 
« a 



»c o o*c o c 



Ui O 


>* 


in 




Ui o 


>• 


t 9 o 


1 - CC 






to o 


*- QC 


2 *-• 


•-# 1 x 1 Ai fO ^ 






2 


•-<• UJ 


4 QC 


03 


oc 




4 q: 


> CD 


QC UI 


►H 2 


LU 




QC Ui 


1-4 X 


Q. 


1 - Z> 


•- 


03 


Ou 


8 - r> 


•- 


O 2 


2 


2 


1 — 


o z 


►H 2 


4 


Uf 1 


#-• 


2 


4 


O O 




o 


.“N 


O O 




Ui ►-« 






UJ 


Ui ►-« 




a fr— 






o 


CC •— 




0<4 




4 A 


2 


0 < 4 


> QC 




>- CC 


O 


4 




=> 


1 “ 4 


O 


• 2 


=> 


1 — 4 


2 


i~i o UJ 4 in in 




•>-« 


Z' 


»-» O UJ 


I— 1 


>>2 0 OJ <M OJ in 


a 




►-* 


>20 


40 


■-# UJ O cr o o cvf 






in 


•~i UJ O 




1—^0 »H CO 




4 ) 




1 — J o 




O 4 


4 






O 4 




4 o 


a- 






4 L> 




o 


CC 










1 - 


Ui 








39 


CO 

3 

fl/> 


1 — 

2 

Ui 

o 







>0 CD O CO fO 
in m «o Ai P 4 1 *- 
cv 



#-i CO ^ ^ Al O 
lO CO W CO CO 



□c 

UI 



tel- 

o 



cn 

o 

o 



CD 

«#> 



t /3 

o 
■ O 



experiment 0 HASE CASE 0 PERCENT STUDENT INCREASE 



07 






^ ^ 
• fw 
<V X 

o 

nc tra 
o o 



(X 
tu . 

a 

7 

O 



or 

o 

Q. 

ui 

fX 



X z 
o < 

iP c/' O W 
e w X CJ 

o: LU K-* <r 
a CO a 



-J 

o w 
cr o 



t/> 




CO 




UJ 




2 




►-I 


or 


CO 


UI 


r5 


1— 


er- 


2 




LJ 


ic 


1- O 


o 


CO ^ 




O CO 


X 


o CO a 


o 


o 


CO 


1- O 


t 


O -J 


8 


UJ V. o 


2 


a o 


2 


*-t X — 


»-♦ 


CJ 


2 


cr 




o 


be 


o 


O 


CE 






< 
a r:> 
<x o 

-j <t 

^ ac 
o e> 

UJ 

u q: q: 

O Ui 
O 00 o 
^ I/) ^ 
OJ o 



2 T 

<X 

or 


X 


< 2 > 


1 — 


o 




cr 


3 t 


Q. 


O 

UJ 



u» o 
o o 
z 

o: 
cr UJ 

Q. 



<o 

o 

n UJ 

• o 



■3t 



1— 


O 2 


2 CO N. 


GC 


2 


2 ^ 


-JUJ 2 O 


-< 


o o 


N. 


2 




liJ n 


1- UJ 


CC O cr 


3 


cr fr- 


2 O 


v> »- »- 


C5 


CJ «<t 


2 


-J N. U4 


tu 


-J 


O <T 


•H b- h- ^ 


cr 


r> 


O 2 


O X 2 DC 


2 ‘ 


O ^ 


2 e O < 


CD 


to o> 


<t U. 




CO 

CD 



er|c 



lU I- 
>. O <4 
UJ o ►-• 
jo: ^ 
o. ♦-* 



iT vO CO o o 



a q: a cr o: a: 

UJ UJ U< lU LaJ UJ 
H- h- I- I— 
-2 2 2 2 2 2 
UJ UJ UJ Ui UJ U4 

o o o u o o 



ts> 

o 

q: 



40 



rn «/)!/)</> v> t/> 

: , . I'. .■ \ o r . 



October 



EXPeRlMENT n base case 0 PEpCENT student increase 



D8 



IV) N. 



o 

.c o 






O' o 

#.4 •-* 

1- a 






a u.‘ 




• 


c a 
a 






W 55 

ar c 

X 2*- 
C < 


ct:: 




nr *-• — 1 


CD 





V" r* U) 
c lA”. s C5 
CK UJ *-• «i 
a IT t/> IX 



CL. 

LU 

Q:^ 



cc:: 

CL. 



</> 
3T -> 
O <£ 
a f- 
o 



«/> 






1/5 






Ui 






2 






•— » 




ar 


1/) 


Q 


< 






□: 


tr 


LU 


ID 


u. 

o 


a: 

3 

CO 


O 
Oc ff 
O Q. — 

a I/? 


T 


o 


u» >- cr 


o 




cc IT* < 


CO 


o 


-j 


1 


:2T. 


>- »- -j 


1 


Ixi 


or I/) o 


2 




-<10 0 


2 




2 0^ 


►H 




2 






^ »- 
CO o 


u. 




UJ 


o 




Q1 






•-» 


o 




o 








>-# 






2 













-cC 






CD 

CJ> 



o 

ERIC 



Ui Q 








o o 








Z k-* 


ca 






<t oc 


2 CO 






cr LU 


uy 






o. 


►- oc UJ C> 






►- 


2 2 Z 






•-« z 


r? -J *-< »-•. 




u> 


o o 


o r) to z 




X 


llJ 1-^ 


O CD I> UI 




< 


oc ►-* 


t> u) as -X > 




cc 


O -X 


< cc O UJ 


QC 


O' 






w» 


o 


3> 


(D CD or -<T << 




oc 


X 


cO LO ID CD rD 


«4 


a 


1-^ 


CD CD 2 2 


X 




t/» 










C •-» l\| 


tn 








>r^ 






X X 2 2 X 


X 


1 




-X 


•< 






oc c: ct oc nc 


Qtr 






C*> iD CD O ID 


ID 


<t 




o O o o O 


o 


h-' 




CC o: Qc 0: o: 


cr 


o 




<x a CL a c. 


a. 







October 7, 1971 



D9 



• 




tv V 




<r 

%o o 

CT O 
•-H »-• 


»— 


or 


tr 


Ul 


o 


a. 


a 




Ui 


2 


tr 


C* 




»-« 


X 


2 f- 




O <l 


tr 


*-• 



C/' U/ 
c to 3: o 
tt ^ 

VL in tn Cl 



tx 

r> 

o 

X 



o 



I- C O tT) fV eo N 
►-2“ c C' cc -'■* 
tr C ^ 5 • 

O O c. ^ 

O 

f- 

liJ 

O 

r> 



(T 

UJ 

a 



a 

=) 

o 

X 



Ul 

to 

< 

lU 

tx 

o 



o 

ID 



CO 

to 

UJ 

2 

f-4 

to 

3 



O 

lU c 
I- q: c 
to o 
O c 
o h- 
2 
Ul 

o 

3 



Ct 

Ul 

Q_ 



o 


1- 


CO 




Ul 




UJ 

q: 

ZD 

to 


(O 

1— 


ll> 

o 


U> 

K- > 

CO Ul M 


Ui 

-} 

3 G 


<C 
1 — 


2 

Ul 

u 


X 

o 


O 3 to 
o tr 

h- <I 


O G 
to cr * 
O 2 c 


<c 


o 


tr 


in 


1^ 2 J 


O Ul 






Ul 


9 


O Ul 3 


1 


o 


a 


1 


Ul CJ o 


tr 


<C 






2 


a 3 o . 


Ul 




UJ 


o 


2 


►"< h- -* 


(L 










o in 




1 — 




Ui 

to 


X . 






sr 




hw 


>- 

CD 




uu 




c 


O 


to 


« 




o 






Ul 






Ul 

CO 


• 

> 

*-• 




Ul 
3 
3 t 


UL- 




c 


2 




o 


S 




tD 


3 


■ 


tr 


UJ 



2 

tr 

Ul 

CL 

X 

Ui 



o 

ERIC 



bi 

S'- K- 

lii Cl 3 
Ci a 
o 

2 CD(X 
XO 

fO CE> 



\J 



q: 

o 

o 

tr 

a. 



-I Ul 

Ul 

> o< 

Ut c* *HT 
-I oc J 
CL *-* 
U. 
1.4, 



<r 

h- 

o 



to 

o 

o 



o < 

Ui 

cc 



<r 

I- 

o 



I Ul 

to 



I •< 

cc 



CO 



fvi rt 'i' in Ok 

♦— i 

Q 

tu 

tt 

O 



CC 

to 

o 

DC 

Q. 



tr 

o 

tJL 

Ui 

to 

cc 

»xi 



DC 

Ul 

CC 



2 2 
o o 






< 

2 

O 

UJ 

oc I- to 

Ul tlto 
Q. 3 U' 
CL OU. 
3 <iO 

o: ai‘ 

u e> a 
o 

OCJ 
2 2 2 
O 



or 
UJ o 
> I— 
taJ 

—I CL 
Ui 
I- rc 

2 a 

Ul 

a n 

3 



2 Ul 
C. O < O ►- 
2 < 

*-» to 3 cr ‘ 
£C O UJ 
2 :> <t X 

o tr I- 
o Q to o 



cc QC 
UJ UJ 
:s CL 

o o_ 

3 3 



rt Q a 



If n 



►— *-i <vi ro ■'#’ o 

to 



October 7, 1971 



DIO 



O' 

>£) O 

O' o 



lA 

O 






»o 

fw 



9 


• 


9 


• 


9 


• If 


fO 




<9- 


O 


1 


^ 11 


•<r 




h- 


in 


1 


*C Jl 




in 




CT* 


1 


00 n 


in 






^r» 


1 


CD 11 




•>4 






CO 



a. 


UJ 






o 


tL 






a 




C/1 




UJ 


T 


tr & 


■ 


nr 


C . 




C" 


' #«• 


-j ^ 





X 2! »- 

•*x o 

(X ^ 
i/> t:; 'jJ 

c tr. e 

Oc LkI ^ 

a. t/^ ft. 



O ’ 

a ui 

tn 

« «i 



i/> 

o> 

<x 



-J 

<t •-» 



u« 

< 

ti; 

a 

o 

2 



f- 

2 

bJ 

O 

=> 



2 

U» 

o 

q: 

UJ 

CL 



U1 

c /1 

o 

u> 

to 

< 

ir 



2 

UJ 

2 



CL 

9< 

Ui 



« « 



X ^ 

o 

O Ui 

ct o 
to <t 
lo a 

< t/i 



in 




V. 




v> 




ct 




Ui 




o 


« * 


2 




o 








Ui 




</5 




1— 


X a 




U- J 


< 


O 9% 


X 




u c 


<■ :d r-f 




UJ 


Ui 


UJ o 


u_ 


OC 


1— K- 


Ui 


o 


rD 


ur o 






OO 


CD 2 


« « 


X 


O 


c 




o 




r> v» 




</. 


o 


X V 




1 








1 


UJ 


>• tr> 


Iv fO 


2 




ff »- 


o < — 


2 






►-» 1— 


*— • 




»- 2 


r <o 


2 




to Z5 


UJ 






O ^ 


O 1- 


Iv 




o 


<1 q: 


O 






O CL ^ 






1- 


< ^ 


• 




o 


to — 


> 




UI 




*-t 




QC 




2 






« « 






C: 


9 9 



Ui 

K 3 
< O 
-J < 
3 or, 
KD CD 
UJ 

Ui CC ct 
O UJ 
O 05 Q 

2 to X 

oi ::> 

<-« 



Ci 

V.4 tv 
Z U- 
hJ < 
C I- 
v> 
u 

<x ^ 



X 

oc 

o 

o 

ct 

Cl 



o 

^ UJ 
Ui S-- 
■a. cO <t 

U 



CO CM 

>o tn 



lO *o 
<n 



CO 



tv 



rvj 

-4- 



« I 

OD I 
in I 

t 

I 



9 I 

CU I 

I 

I 

I 



• B 
O • 
t 
B 
I 



• n 

•-4 II 

cy* II 

CO II 
II 



• » 

CO H 
tr> H 

*-4 W 

n 



• m 

o fl 
H 
M 
If 



• II 
o If 

n 

If 

II 



9 


« 




« 


B 


* 


f 


» 


II 




in 




ro 


c© 


CO 


1 


CM 


fl 


o 


in 


<X> 


'O 


in 


in 


1 


CV 


El 


o 


CT* 


o 


LO 


fO 


CO 


t 


** 


M 


f*. 


sD 


en 






sO 


1 


cc 


tl 










•-9 






ro 





fO 

2 



ERIC 





</> - 


o 

*-* 

#~ 


UI 

o 




<l 

CD 




tD 


2 




2 


to 


>s 


Ui 


2 


W4 


J 


Ui 


2 


O 


Ui Ui 






Ui 


f-4 


-t • 


2 


^ LJ 


►- 


UJ 


oc 


o 


rc 




3: 


2 


o 




to 


I— 


1— 




Zi 


2 


-J 




\ 


UJ 


s„ 


O 




“It 


f— “ 


1- 




to 


o 


2 


o 


X 




or 


»— to 


o 




2 


CD 


o 


<t 


l-H QC 


*x 


U. 




X 


X 


X 


2 ID f— 
Z3 O UI 


IT 




N 


OC 


CT* 


o 


X UJ 
ID U. 

IT 2 1- 


q: 


Ct • 


Ct 


tt 


a: 


CC 


cs »-• u UJ 


Ui 


Ui 


UJ 


Ui 


UI 


LU 


<r u_ <1 cc 


1— 


1- 


h- 


1- 


f- 


1— 


j u. s- <t 


2 


2 


2 


2 


2 


2 


j < 2 r> 


UJ 


Ui 


UJ 


Ui 


UJ 


Ui 


o j— o cy 




o 




u 


o 


o 


o m o CO 


f- 


1- 


i— 




♦- 


1- 


8 ft 1 9 


tr) 


to 


h'i 


''O' 


to 


lO 

c.'i 





October 7, 1971 



EXPEPfMEMT n BASE CASE 0 PERCENT STUDENT INCREASE 



< \ i. 



W o ^ 



m % 

O' 

*0 Ci 

<h O 



1— 








1 ! 




cr 


UJ 




1 (A 


1 «A K €V? iTfV 


%f) 0 .0 o o o o 


o 


olM> 




i J 


1 <- >c ^ CC tr o 


sO 1 


a 


o 




S < 


1 r-i < «VJ «0 fT 




UJ 


z 




C K 


f *-« r 


, j 


Qt: 


o 




or O 


• 


1 1 








; 




! 



X 5 - 

o -X 
cc j 
e: to 3 UJ 
O I/) S’ o 
cr uj *-# c 

CL 4/) (/> CL 



X 

<x 

QC 

CO 

o 

QC 

a 



</> 

V) 

LU 

z 



(/) 

cr 



o 



u. 

o 



X 

0 

O) 

1 

I 

z 

z 



lU 

0 ^ 

tn 

Q 



O 



tu 

o 



IL 

«1 



o 

ERIC 



(/) 

LU 

lii 



> 

1 C> 



(/) 

OC 

r> 

o 

X 



o 

tr 

z 

III 



CO 
UJ 

UJ >- »- 

-j or 
-j < o 
o X ui 
a X q: 
z o 
UJ (/) 



O X to 
UJ <i cr 

tr :o 
<(0 0 
•-» o X 
-I (r 
a 

o 



z 

o 

CJ 



Dl 



cn 



tfVKV 



iTxt- 



^in sTtfi I 
if> N CJ « 



- in « 
• «*) ro 



/S- 

• Q) 

jn 

\ o 



'OOOOOO-OOOCOOOOOOO^O^ O' C? O OO O O O O I O O OOOOO O' Of o o o 



o 

o 



OOOOOOOOOOOOOOOOOOOOOOO OOOk^O oooooooooooo 



OtA ^A'OOOOOOOOOOOOOOOOO 

o 

in >p 



OOO OOOO O OOOOOOOOOOOO 



O QC ^ o m o 

r\im^ ^ <- 

m 4 “ 0 ^ 



O O O O O O O O O O O O O O f*? ^ lA •>0 C*1 CVIfOWm CV O O O O O O O' o o 



oootnooooooooo 
rvj >4 < o o 

c^ (V r-* 



OOO O O OO <MOO'»*iO O o *M0»>400 fO 

c\ mco 



^ C-OOIAF^ f^OOOOOOC OOOOOOO CDi^ C? IT CO C*5 O O O OCOOlTOO^fOO 

<• r-t u> ^ <v— -• •-< ro •-< 

f“- ■ < 



(/> 

UJ 



o 

tr 

2 

UJ 



UJ 

<r 

z 



fi- V} 
>— a: 
O 

UJ c 

cr X 

o 



o 

UJ 

cc 

(-> 



<-? cr I 
< a I 
O I 

Z O I 
O X I 
O I 



c- 







1 


flC 
























Z 




















1 


UJ 










X 














o 






Ul 














» 


o o 










o 




to Ct Ul 






0 


w !• 






> 














1 


z z «n 






(A X 




a X 


O Ul UJ »- 






Z 


»- Z 




(0 


UJ 














1 


3 H-* in 






UJ O 




<r o r> 


ce 


to z 




u. 


»«<4 


<C UJ 




z 


1 - o 








Ul 






t 


1 1— or u j 




o 


cr cr 




u* cr 


o 




UJ 




u< 


1 - UJ -J z 






<f z 








L> 






1 


^ Z <X 2 




z 


< 




tn < 


UJ 


to O C-> >- 


cr Z 


z o 


Ul UJ 




»- 


H- <t 


O UJ 






z 






1 


^ r> J •-» 






O Ul 




Ul Ul 




r> 




oc 


KS 


X) z 


X o 




LJ 


a to 


z o 






<£ 






1 


o o ^ u> 




:2 


UJ to 




X to 


to 


cn 


-J X 


< 


to Z 


o <r 


< 




VC O 


z =? Z 2 






tx 


X 


Ul 




o o o z> 


> 


Uf 


cr UJ 




UJ 


tn 




X Ul 


cr 


to Cl 


u z 


c z 


to 


cr o 


< to <I 


H- <r 




<S 4 e 


z? 


<t 


X 


1 


O UJ X 


<r 


> 


o cr 




oc cr 


UJ 




z f-* 


X 


Ul < 


o »-i 


2 <i 


I 


^ QC 


c z a 


o z 


X 


to 1— o 


to 


or 


c: 


1 


cr < cr 


O UJ 


oc tn 




C IaJ 






a zi 


>— * 


2 


<f u 


►-< z 


X 


£. a 


G 


u ►-» tr tr 


M X < 


z 


cr» 


Z 




lit w 






•“« 2 


31 


or z «- 


t—* 


UJ 


CL 


_i 


*«-f 1 — 












u. 




X X a (7 


»*4 


o 




1 


X CD 03 or 


< 


< 


o a 


ir> 


o to X a 


in 


or 


O X 




to <x 


a o 


O Q C 


9 9 


a o c 










cc 




1 


►- tA 1/1 (0 


cc, 


CD 


< OL UJ 


UJ 


cc 3 UJ 


Z 2 


r> 


< O K 


UJ 


X X 


r X 


X 


X X 


XXX 


to to 


to to 


to to to to to 


CL 




1 

1 


O CD CC <c 


X 


Z 


X (A C 


o 


r-lZ l/> O 


cr 


X 


Ll O 




CD C 


a. CL 


CL a 


a 


a ct 


a a a 


z z 


Z X 


X Z z. X 


X 




• 

c 


1 

1 

1 


a c (v> 




< 


If >C t^JT 


a .c •- CV' 






IT 




a O' 


ft: 


r fo < 


to «o 


tr o <! •" 


a r 


< IT. »C 


cc' 




z 


t 


x-f •-« r-t 


rH 


<-* 






r-i (vj f\' rvj ru 


(V> OJ (V* 


rvj 05 rv' 


coro 


ro m 


o 


<o fO 


mfO <o 


<■ 


<■ 


< -d- 


< 



44 



EXPERtMEWT « BASE CASE (I PERCENT STUDENT INCREASE 



O 



<03 o 

o o 

a ui N 
o 






a. 






1 } ' ' 




UJ 


2 «r 


C 1- 






cc 


o 


a o 


• 1 : i 






•-i CM 


I-. 


• ■ i ' 




X 


2 (V- 


• 


1 : • t 






O ^ 


: 


1 t ; ^ 




OC 


— 1 


• 1 


■ ! ■ ■ i 


i 


o 


W I? DJ 




f ' 


[ 


o 


c/*/ 2 o 




ws 

d 

0 

0 

0 

0 

0 


o o 


cc 

CL 


UJ 

t/) t/j u 




• ; ' 


[ 



«/> 

UJ 

2 

•-« 

t/3 

r> 

cc 



X 

0 
</> 

1 

1 

2 
2 



♦-0 

2 



CO 

o 



o 



X 

o 

o 

cc 

CL 

>- 

CD 

(/) 

Ct 

O 

o 

tn X 

UJ 

UJ >- I- 
-J QC 
-J O 

O 2 UJ 

or 2 or 

2 =3 O 
UJ to 

O X to 
Ui < or 
cc X 
<1 tf> o 

^ O X 

-j a 

Ol I— 

u. o 

Ll C 

-O I— 

2 
O 
L> 



CO 

UJ 

Ui 



O 

OC 

2 

UJ 






iO 

ui 

UJ 



o 

a 



m 



i I 



aO I 

.CM 



lOO^O oooooooooomoo 



ooooo«5cc>occ»o 



o o o o 



OOOOOOO ooooooooooooo 



OOOOOOOOOl 



*0000000000 



ooooooo ooooooooooo* 



IDOOOOOOOOOOOOOOOOOOO 



oooooo ooooooo o o o If> o o 



cc 9 

O 33 g 

UJ UJ O P 

15 ff X B 

2 0 8 

OC 

I- 8 

*-• O t/> I 

O (T • 

US w 3 I 

OC 2 0 1 

O 0X8 

O 8 



0 eo - II 

1 r- n 
8 ro n 
p r-- II 



f :o- n 

8 n 

8 (I 

• ja 



ion 

8 n 

I u 

I H 



I « 

C* o M 

I CO n 

I tM B 



ion 
I M 
I CM tl 
• CM V 



t o It 
I ^ » 
I CM n 
I -H a 



8 CM - « 
I st n 
f in H 

I M 



9 n 

9 K 

i a 

8 - U 



I ' 0 
9 n 

I Cl 

I a 



;• 






1 
































1 
















-J 




o 






1 






1 
















UJ 


m UJ <x 


<c 


O 


i 






1 
















tn 


2 UJ 


Q OC 


u. 


* 


; 






1 
















2 tn 


♦-I O 


*— t o 


CL 


• 








• 
















3> UJ 


2 •-» 


3: I 


O f— 


o 








1 
















O *-« 


Q 


-J 


_J X 




) 






1 
















O O 


X 


_l _l 


UJ o 


tn 








8 


cn- 














3> 2 


J 


_l O 


>■ CL 


”2 




UJ 


8 


2 














</3 1— UJ 


UJ cn 


c o 


UJ Q- 








3: 


1 
















33 to 2 


o 


o 


O 3> 


OC 




Of 


<s 


1 


OC 














CC UJ 


UJ 2 


• jX 


</) 


o 


= 


o 


Z 


1 


■ 














o o 


_J »- 


UJ 


IL. 


o 


f 


o 




1 
















UJ CT 


_J 2 


2 X 


O 33 


(X 


[ 


GtZ 




9 


if> 














QC IX _J 


O O 


o »- 


CC »- 


ex 


i 


Ql 




1 


2 














(X O CL 


o <t 


o o 


Q. to 




t 






1 
























— 1 








9 
























» -J 






A 


• 
























<c 






o 


1 


O 


C CV ^ 


tn 




r^ 


-OC 


<T 


d .#-* n. 


r*. 


IS ^ 


9*- CO 








2 


1 


■<8 


tn in in in tn 


ir> 


in 


trj 


in 


tn 


vO ^C 'O 


vO O 


<n so 


'O 


1 




45 




DI3 



O ip^ 

• l|N> 

St S. 

<T> 

>o O 

o o 

. ct 

or uj 
o a 

>Q. 

UJ ^ 

DC O 

2 : Z I— 

c -< 

a ^ 

15* i/' :r* UJ 

01 /? 3" o 

Ct UJ ►-« < 
Q- to t/) Ol 



10 

o 

o 

Ui.^ 

r^io fp. 

<. z ^ 

• h- <l 
C 2 



Z 

»-*< 

3 



MT <r«c* » <r o 

f«-» r*, cop 



«cv 



o> 



i. 

<u 

JQ 

O 

+J 

o 

o 



LU 

a: 

ZD 

tn 

o 

o 

2 : 

LU 



u; 

<0 

< 

UJ 

tr 

o 

2 



UJ 

o 

=> 



2 

UJ 

o 

oc 

UJ 

a 



UJ 

to 



UJ 

to 

■ 

<c 



2 

UJ 

3 

tt 

UJ 

a 

X 

lU 



<0 

to 

UJ 

2 

to 

2> 

a> 

u. 

o 

■X 

0 

to 

• 

1 



o 

* 



'C 

UJ 

cr 

I— • 

3 

c? 

UJ »- 
< (X u. 

o 

C UJ G 
J— O to 
» <• 
ft- 

<0 



00000 

ro CO 



o 

nj 



to 

Ui 

0: 

Cj 

UJ 

oc 

o 

UJ uto 
o a z 
o to o 
Z ►s CL 
X to 

O «0 

tu 



X f 
<f 1 
q: I 






0 I 




' 


0 I 




• J 


Q: t 




sx 1— 


tx 1 




1— CO 


I 




0 0 to 


>- I 




1- 0 — 


CD I 

I 




1 






QC I 

0 I 

GL 1 
UI 1 






Dt I 




or 


1 




UJ 


1 


i€J 


w 


2 1 


tt 


3 


UJ 1 


to 


3 


3 1 


1»>4 


z 


t 


X 




tt 1 

< 1 






a 1 


l(^ 




UI 1 






0 1 

i 

Ui I 
0 K 
•- 1 




V 


:> 1 




2 


O' 1 




i s- 


tx! 1 




or 


<A I 

1 




X 


B 




0 


1 

1 




u 


■ 




CL 


■ 




>- 



00000 
00000 
cr in o cv o 

^ St £vi r- CO 



fO 000 
• o 0 0 c? 



«-s to '>t‘ 



00 
o o 
o o 



f o I 
lot 
I tn t 
I o I 
I cn I 
I t 







0 


to (O o-i 


UJ 


to to 0 



</>><.<■ 



<r 

z 



ii 




u. 


3 


ZiCJ to 


to 


■2 


‘1* tx 


U‘ UJ UJ u 


to 


0 


Lu 


to V h- tt 


<s 


0 


0 ►- 



UJ 

o 

o 

o 



f- m o — • 

r-» fO fu 



o 00 
o o cr 
• o ^ 
^ »~i o 
fO 



• 0 
’ It ' 



u. 

•u. tvl 

< a 

1 H 

€/} 3 
O 
UJ UJ 

o oc 

> Lu 

a .c 

UJ S3 

(/) a 

t/i 

u. 

o u. 

o 

sX 

UJ K- 

CP u_ 

3 O 

2 C/I 

< 

I- H- 
O O 



X 

O' 

o 

o 

q: 

a. 



o 

ERIC 



X 

*— 

3 : 

C3 
-J UJ 
UI ►- 
> o s* 
UJ o 

-I or -I 
a. *-s 

Uu 

^u. 



la. 

Lu 



CU 

O 

< 



46 



Q 

2 

cr 

2 u* 

UJ X 

3 h- 
CL O 

»>-« 

3 

O 

UJ 



I CA f 
I -J K 
i -J I 
• t- I 
I O I 
I- S 



TOTAL PROGRAM COSTS 



DI4 



<M« O 

• 

m N. 

O' 

vO Q 
O' O 



»►- 


cr 










8 CT^ 


S 


or 


UJ 


_J fr- 




cH 


tv 


fV CM 8 


8 


o 


□l 


<* (/) 








P 


9 


a 




•K o 








1 


P 


Ui 


Z 


O CJ 








8 


8 


(r 


o 

»-4 lf‘ 










S 


8 


z 


2 1- 














<r 


O < 














or 


_J 














to 


V) Z? tii 














o 


o> X to 














ct 


iL'i-i < 














a 


V) V) Q. 















a: z 

UJ => 
CL 

to 

z 

►- 

t/) u. 
o u. 
o < 



o o o 
r- 



I 

I 

I 

I 

I 

I 





Ui 










to 






1- 




<r 






♦-< 




UJ 






z 




or 






3 O 




o 






t UJ 




z 




cn 1 


to a 






10 


UI 1 


z *-• 






V) 


1 


&-r 35 




►- 


UJ 


1 


U^ O 




z 


z 


1 


U. UJ 




UJ 


•»« 


> 1 


<t a 




o 


in 


^ 1 


H- 




i:> 


rj 


1 


iO 


to 


•— 


CD 


O 1 




UJ 

cc: 


V) 


u. 

o 


<l 1 

1 

>- 1 






z 




1- 1 




CO 


UJ 


X 


^ 1 


o • 


O 


o 


o 


:d I 


t o 


-J 


a 


in 


O 1 


o z 


o 


UJ 


• 


-X 1 




2: 


OL 


f 


U. 1 





iU 

w 

< 

o 

u.* 

VT 

<1 

<r 



2 

Ltl 



0: 

UJ 

a 



z 

2 



U. 

o 



z 

r> 



X 

o 

UJ 



*-• CO 



O' >r O' 
CM fV CM CO 



• 

CM I 
>0 I 

•-1 I 

I 



OC ^ o 



Q 


1 














z 


1 








2 








1 








o 




<t 


1 


I 










UI 


:-j 


• 


1 


or 




to 


p- 


o 


CC’ 


• 


1 


Ui 


© 


z 


< 


z v> 


N. 


to 


1 


>- 


z 




-J 


u* z 


© 


u* 


1 


z 


r-i 


N 


u- 




2 




• 


UJ UJ 


1— 


UJ 


a 


U OC 


t-( 




1 


O X 


Z 


o 




to 1- 


1— 




1 


f <f 


10 


3' 


-j 


K 


U* 


o 


• 


H 


o 




-R 


p- 1- 






1 


to 


o 


z 


'O 


X X 


a 


o 


1 


c 


o 


■ »-« 


z 


© tl 


•c 


z 


1 


o 


< 


u 


!-• 


X X 


X 



I I 
I •< I 
I w I 
t C I 
I I- I 



V UI 


ifj 




Ui 


CO 


p- o 




Z Q 


o 


o 




UJ 


o 




o u> 






o 








UJ 










J 




Oi 




or 


UI 




c 




o 






u. 


to 


Q. 








z 


CL 






t— ■ 




n 






or 


X 


tn 






o 


o 








Q. 


<1 


p— 


X 




Q. 


Ui 


z 


<J 




•:o 


#— 


UJ 


or 




in 


1 Ui 


o 


e 


u- 




Z X 




o 


X 


:o 


o < 


p- 


or 


< 




z z 


<n 


Q. 


z 


<n 



47 



o 

ERIC 



October 7, 1971 



EXPERtMEi^T <i SASe CASE 0 PERCENT STUDENT INCREASE 



. A: O 

ir» > 

o 

o 
o o 
■—0 

I— d: 
fr UJ 

o a 

CL 

Isi Z 

o 

ir<- ^ 

:£ -zt- 
<t ^ 
a j 
i* • ^ UJ 

o V) 3: o 

cc UJ f-» 

a. (/?(/} OL 



DJ5 



<S I— 
•W (/I 

o o 

K* O 



UJ 

z 

»-» 

r> 

fi> 

u. 

o 

X 

0 
in 

f 

1 

z 

z 



>■ 

»-• 

z 



t/> 

o 

o 



UJ 

X 



o 



X 

UJ 

o 

O I 

<X I 

I 

</> t 
«/> I 
UJ K 

0 I 

3< t 
UJ • 



c*> 

z 

*-> V) 
Ul J- 

u. 

• -» z 

z> 

l/> 









to 




















-J 




fr 






to 














o 




UJ 






z 






3T 








o 




1— 






o 






< 








X 




z 








UJ 




-J 






ts 


o 


<■ 


UJ 




CO 


1— 


o 




o> 






UJ 


to 


CD 


<-> 


o 


z 


c 


z 


to 


V 






> 




cn 




z 






UJ 


z 


o 






z 


(/) 




X 


•>4 


V 


Ul 




«5l 


z 






UJ 


in 


UJ 


o 


1— 


UJ 


cr 


o 


a 


•-« 






• U UJ 


ix} 


o 


a 


z 


o 




to 


»- 








z 


z 




o 


r> 


z 


o 




V. 


UJ 


t 


9 


1— <r 


•— t 


to 


UJ 


o 


<t 


■H 


H- 


►- 


ic 


1 


1 


m z 


to 


►- 


to 


o 


z 


O 


X 


X 


cc 


t 1— 


1 


o 




r> 


UJ 


CJ 


i-i 


z 


o 


o 




1 o 


a 


‘O 


CD 


c 


cr 


■< 


u. 


’ 1— 1 


X 


X 


X 


1 1- 


1 



r 



a 

UJ 

I— 

z 

UJ UJ 

u o 
o 
H- o 

I/> 

o 

o 






o 

ERIC 



October 7', 1971 



e 

-J 2 



; f 


i < ^ 


c®> 


9- 9- 


«» r- 1 


1 O < 


5N *\ 


i 9- or 


1 O 


UJ 


! 9^ O ; 


i ' O- 


O' O ' 


! i O ' 


•-* *-4 


i 


9^ a 


' i 1 


a UJ 


; 


O Cl ' 


: ! • 


a 


i • 


UJ 2 


■ O 9- 


(X o 


U) U) 


►*s w 


•-• o 


X 2 9- 


1 X o 


-I O < 




cr J ; 




tS to 3 UJ 


} 


o to X 0> 


i J 


a UJ *-* < 


f 


a to o) a 





2 V) 
*-* O 
<J u 



cum<*>h^*-«tf>WoMoooooo<3<c^e:»o 

inOJfXJsfPN-inifJ O LO O O o OOOOOOO 



ec r^- r-itr*c si si 

Cr- Cr LTi rr 

fvj ro ^ h- 

ft vO o n cc r, r-< 

(XJ <^o o o (\i 



c • si c. <r c . c 

fXJ o O' 

<\i to \f J 

■ o- o a 

n vi to 



c c ir r- 1/ 
ro ^ r 
m o ltj ' 
#-• ro o 

ro 04 



DI6 



OO»*h^0*HOOO OO <200 

ifX00iPLncf«^\cor-»oc;:ocoo 



o sC 
c: »• 



■ fOstflfT^f»-LnoCOsl o 
nvDCT''0^oo^^^ .—I 

'0^l00>i-t0co N* 

St si uD ro «— • o 

im4 1 . ' 



O O *2 O C o 



*Of*-COOf^\fiOs OCOOOOCj GO 

sCOJfOO'tVCOrOOt'OOOOOOC 

•••••••••••«»« 

fVi \£? O St CO UJ ^ Q ^ ^ ^ , 

to o (\j fvj CO N- St cvr^o'O' 

-S OJ st •-« (\* rvj r~l 



o> 



s- 

CD 

JQ 

o 

+-> 

o 

o 











9 




' c 


o 


o o 










1 


UI 


o 


o 


o o 


* 








8 


O 


• 


« 


• • 










9 


•-H I— 


o 


o 


o o 










1 


> a 
















1 


QL UJ 










to 






9 


UJ a 










9 




9 


in 










X 


1 




1 














9 


<n 


8 












a 


9 


9— 


9 










UJ 


tc 


1 


to 


9 




o 


o 


i2> C> 


o 


9 


o 


1 




o 


o 


CJ o 


in 


or 


1 


CJ 


1 


o to 


• 


# 


• • 


<■ 


a 


1 




1 


UJ CO 


o 


o 


o o 


UJ 






9- 


9 


a <t 








cc 


-j 


9 


2 


9 


CO _J 




1 




o 


-j 


1 


UJ 


B 








z 




1 


X 


1 






1 





10 

to 

tu 



2 


2 








o 


9 




Ui 


t-c 




V 


9 


UI 


9 


2 


Q 


CO 




cc 


1 




9 


*-4 


3 


3 


o 




i 




9 


X 


9— 


a 


X 


1 




9 


o 


(/? 




UJ 

cr 


X 


i 




9 


< 




u. 


3 


1 




1 


UJ 


1— 


o 


(O 


1 




t 


1— 


2 




3D 








9 




UJ 


X 


to 










o 


<_> 


o 


t 










a 


to 










9 




UJ 


1 


u 


9- 


ff 




9 


UJ 


a 


1 


2 


if) 


1 




1 


<J 



ut 

to 



2 

2 



tu 

o 



2 

3 



UJ 



o I 
o I 

o i 

2 I 

*-• 9 

f- 3 
-T 9 

or I 
UJ I 
CL t 

O 9 

^ I 
I 

I- I 
O I 

»- 1 



ui 

3: 

>► 

tr 

Ui 

a 

X 

Ui 



. lO 

o 

o 

u. 

u. 



V) 



I 

f 

i 

I 

I 

I 

I 

I 

I 

i 

I 

9 

I 

I 

I 

I 

I 

I 

I 

9 

9 

I 

I 

• 

I 

I 

8 

t 

9 

I 

8 

I 

I 

1 

9 

9 

I 

t 

9 



►-* a 

> UJ 

cr c 

UJ 

(O 



o 

< 

0 9- 
«T O. 

1 C/') 
2 

o 

2 



G w 

< a 
o to 

< 



sD 00 #0 i/) CD OO 

r^oneoLO^iftooo 

•-^COfOstinOlT) oc 

tvi cc m Aj n ro 



O O o O C* Q o 
O O O O O o O 



O O C O O o c 



vO ^ ' 

o O CO O' to 
• • » • • 
fo nC o rvj r 

• tft h- O CO S 
<XJ tvj O' ^D t 
CO LO O 



O O O ' 

o o o 



<a: 

Q 



tvr 

in 



7^ 

c 



» 

O 



A CV 

AC in st^ 



^ 00 



^ O G o o 

2> O O O O 



o <2 O O O 



* nt 09 *-« ro 
^ si* r> in O' w 

• «•••«• 

•-S ^ O' <V sO «H 57' 
O' «-t ^ vC lOlT f''* 

CV IT ro «-« CM ro to 



*00004^000 
d OOOOOO GO 

0G»000 o O OO 



jJXIst OOlfl<-ts7- ooo 
'* U' LO OOOjrOO'st 'DCO 

0*9-10 or-AwinsocomiZ) 

fO-*i5CVJ 0<2CACO>i-Lno 

toa>o'0'>j-shco 

<0 tv! f-t CM »>« r-j CM CO 



o 

ERIC 



9 

I 

I 

I 

I 

I 

UJ UI 9 
o I 
c < I 
CJ 2 I 

9 

8 

I 

9 

9 

9 



CO • 8 

or> i 



cc 

UJ 

a ,C9 

2r"2 

I I- 
J 2 
-J 3 
O G 
O U 

u 
or <f 
lU 

X OD 
I- V) 
O CD 



<> •,' 



i/i 

in 

rr UJ 



O 

2 



v» X 

UJ o 

q: rs 



j. ui 
tU if) 
o: UJ 
o oc 
UJ or to 

2 9— OD 

< o a. t/j 
cfl ot5 <t a lu u 
CO o o 



3 in 
tD 3 
UJ CD 
OC 

*** 

CO a 
to CD 
IE < r X 



2 
> UJ 
< > 
a 



X- 

o VI or 

cc X U> UJ UJ 

^ O 3 a U> 

UJ o: 3 

-f lU v> o 

UJ UJ 3 v-f 

a to cr. a: -J 

’ UJ V) CD 
Cc cc UJ 3 3 

O UJ 2 sr a 

or i' 9- »-f UJ 

o CO X a to a o 

C*. 3 UJ 3 3 < 

T CO o cr oc U- 



ec 

tij 

9— 

2 

UJ 

C V 
'X 
a M 
u cr 

U* CD 
3 ‘-t 

9r -* 
o a 
u 



o 

2 



Su 
Ui i 
o: 2 ; 

K-4 

V. X G 
CO O O 
lU <t O 
2 < 
c-f 9— 

CO a Q 
3 UJ X 

c o a 



* UJ 
: o UJ 
5 cr. 
< 

2 3 
2 

U- ►-» 

o o 

X X 

a a 



■ 2 
UJ 
>“ 

UJ 

'3 

< 

TTin 
<l i-s 
X X 

o o 

X X 

a. a. 



CP 



UI 

9- O 



ST 2 



f— ST 



UJ 

Ji: C 2 

a o < t/> <r. 
sT 0: 3 2 cr 
^ a o 1- 



O UJ 

cr ijO 2 cj 

2 



U 2 
O fX 
«t a *-• 



I— 

S tft 
tp *-s 

X 



o o o o o 

X X X X X W> CO </J r/) to 

aaaaixxxyrx 



«fv .*9 r' C.C f.t' O . 



UJ 

o 

2 

« to 
3 2 
t/> <t 
_ X <f 2 CC 

2ao»-*9- 

t/l W C/i </> </^ 
X : X X :i. 



<5 C3 
I- O 



'O o> ir> O) CA O 4\' f*'> 



.f .I'J ^.■ <-4> 



I (M <-> vf* tin vjli , - .-•.) tV' 



; < 


! . 






« 


' ri o r» c> r» C l ra cn c:i m 






I i 




(9 




1 


O o O O O <-• lO o 




i , 


j 1 


•J* 


2 




1 


*>••••••• 


• 


• • i 


1 , 








1 


n »ci c- a c r 


r».* 


1 ! ! 




1 - 


1 - 




1 


in cc nO in 


OJ 


1 ro 1 


• 


o 


-i 




1 


• sO *l> 


o 


• ^ i 


f'- V 


1 - 


or 




1 


' »r» cn 


c 


1 cT : 


o 




UJ 




1 


•n 


<\J 


I . 


r«- Q 




IX 




1 






1 ct) • 1 


o o 




o 




B 






: 1 


r-* *H 


' ' i 




1 










o; : 






I 










a UJ 


i 




' 










o CL ; 


' 






r 








a ! 








1 








id /z 




Uf- 


B 








or * o 


‘ 1 


(/> IT 


1 








«vi 




. »>« o 


1 








3 : 2 fc- 


S 


r 


u 


1 








< O <1 


i 






J 








or w J 








1 








Cl CO 13 UJ 


1 * 






I 








O *0 X o 
















CC UI >«t 


i 














CL C 7 XA CL 








B 

■ 














■ 










1 


Z 


V) 


1 








i 


I ‘ 


■xf 


o 


1 










I • ; 


<ar 


o 


1 








' ; 




r 




1 









; Dr 



i 



b. 

O 

X 

o 

in 



UJ 

cc 

rD 

CO 

o 



z> 

in 



UJ 

u 

*-4 H' 

> CL 
or ui 

UJ o 







VJ 


t 




1 


CO 






s: 


1 




I 










1 


C/> 


1 








CL 


t 


1 - 


I 








e> 


1 


lo 


I 




bi 




o 


B 


o 


t 




to 




Of 


1 


o 


i 


O OT 


<1 




<L 


1 




i 


U> CD 


Ui 








9 “ 


I 


a 


C 2 C 






» 


z 


f 


to 


o 






S 


bJ 


» 










} 


y 


B 




»-* 


u> 






CL 


9 






in 


f 






f 




9 - 


w 








9 




2 


z 






o 


9 


cr» 


UJ 


♦*< 




B 


tu 


9 


z 


O 


CO 


CL 


9 




i 


»wl 


z> 


r> 




i 




1 


r 




a' 


O ^ 


1 




1 


L> 


in 




S 


9 




1 





UI 


r 




1 - 


9 




8 


UI 


CL 


8 


o 


cn 


r 




1 


u 




Z 


z: 


o 


B 




t 


^ a 


<r 


z 


UJ 


o 


1 




1 


> UJ 




w-» 










I 


c: O 




Z 




o 


1 




1 


UI 


lii 






z 


9 




1 


c /3 


V 3 


u. 




»-♦ 


t 




1 




-tf. 


o 




*- 


f 




ii 




O 






< 


1 




1 










cr 


t 




1 




UJ 


> 




UJ 


t 




B 


O 


LO 






CL 


1 




1 






2 




o 


9 




1 


O L- 


«:• 












t 


•« a 








-> 


r 


CO 


1 


« v> 








< 


t 


1 ^ 


< 


z 


' c: 








1 


CO 


1 


c 








o 


1 


o 


9 


z 


►- 








1 


L> 


I 




Z 












8 




liJ 










IL 


1 




X 










IL 


I 




. 












t 


o 


GC 












1 


a 


UI 










CO 


t 


o to 


CL 












0 


< 


X 












1 




UJ 












9 





<C 



a 



s: 

C3> 



.0 

DC 

CO 

tn 



eoooooooooo 

DOOOCOOOOOO 

Dor-oooo oooo 
CD o ij> o m ir. 

h- OJ r-» rO O r-< 

CO >£3 OJ O o 

tVl 



O O O c5 
O O O «C 



c o o o 



C* O I 
cr ir^ liT 8 
r- cc I 
rO ro I 

I 



0*0 O O O O O o 

C O C O'C O OO <2 C 

• «. » »*«««*• 

^oooooo oooo 



ooooooo oo o o oo 
OOO cooooo r>cc oo 



I 

0 
I 

OOO ooooo oo o»^o o I 

r 



I (M 
I r- 

I 'C 

I 



(^ 

iV 



r- 



f-€ o O 

O' o o I CO 

O (Vt I O' 

OJ •-« I CD 

t 



o 

ERIC 



tfij UJ 
O " 






C?> • I 

oo « 





J 








tu 


CO U -=r <f 






to 2 


Ui o cr a 


J*- 




z to •-* 


e^ CM a 


CO 




7> lU X 


s o 


o 




o »-i n 


3> ^ cc 


o 




u a ^ < 


a, ^1 lu o 






3 3; 


tu xJ c :> a 


3T 




to 1 - tu UJ 


lo o »,J t«j a 


<y. 


<o 


lO X o 


c.> o 


DC 


to 


CD UJ UJ 


z a CO 


O 




O O -J 


T 1 J a 


o 


'llj 


UJ <r <a .u 


z X a 19 


oc 




ni g: -u o 


cT> O 1“ tL H 


a 




0 to a tj 


< o c: a to 


-J 
















1- 


o»-4(v<o<*-tnvor^ 


fO O' c- fU r*> 


If) vO r- Of? 


o 


■ ' ■ i'"' 1'- .; ■ 1 r- 


.r ,A 




' *■ 



n 



October 7, 1971 



n c- o 
o ro 
tx. 

O' 

^ c. 
O' o 



DI8 



h- 


IX 


m 


lU 


c 


a. 


a. 




UJ 


z 


0 : 


c 

*-• ro 



JE. I-” 

< O ^ 

Ct •-• ^ 
v!> 3 U? 

tl t/.- ji O 
Ct U* »- < 
a I/.' I/; CL 



O' 

f*~ 

V 

oc 

r- 



1 


O 1 


1 ft 


9 


II 


e 


1 


t;r 1 


1 O' 


1 




\n 


I 


O' 1 


1 ^ 


S 


h 


Cm 


1 


O 1 


1 oj 


t 


n 


o 


1 


OO 1 


1 cn 


1 


:a 


ro 


t 


1 


1 


1 


ti 


(M 


1 


1 


1 


1 


n 





o> 



CD 

-Q 

O 

O 

o 



<t 



1^ 

V. 

</ 



<z 



1 


• 1 


I 


• 


1 


II 


a 


1 


fw 1 


1 


a 


1 


II 




I 


<C 1 


) 


(n 


1 


n 


*n 


I 


o 1 


1 


o. 


1 


II 


in 


1 


fV 1 ■ 


» 


ro 


1 


II 


\0 


1 


L 


1 


k"'- 


1 


il 




1 


1 


1 




1 


II 


n 


1 


• 1 


1 




1 


fi 


« 


1 


O 1 


1 




1 


II 


OJ 


1 


cn 1 


1 


tr. 


t 


II 


U'l 


i 


O 1 


1 


ir. 


1 


II 


CM 




£V 1 


1 


o 


1 


II 






1 


1 




1 


II 


•-4 




1 


1 




9 


11 


fO 



lu 








*n 


in 


















V 


X 








X. 






2 1 




o 






<f 1 






V) 




Ct 1 

C 1 






to 




O 1 




»— 


UJ 




a 1 


IT. 


2 


2 




CL 1 




u.- 


K-r 






\ 


c 


to 




V 1 




3 


3 


o 


CD 1 




1 - 


X 








lO 




UJ 


1 




I- 


U- 

o 


DC 

O 


1 

CO 1 


< 4 “ 


LU 


JC 


CO 


O 1 




O 


o 


O 


O 1 


"V 


CC 


(rt 






r> 


(j. 


1 


o 


CD 1 




a 


c 




2 1 






2 


Ui 


1 




o 


2 




1 






•-* 




1 





■ u> 
■in 
■.<. 
io 



jC/> 

{5 

f 



'2 



or I 

U! I 
Ol I 
C, I 



4 I 
*- I 
I 

I— I 



ct :3 

^ o 



u, 

U.* oc o: 

O LUi 

o £c a 
2 t>"« 2 
X 3 



LU 



O 

CJ> 



fO 


• 


• • • 1 


ft 




r- 


tn 


O 4 ^ o 1 




1 




CO 


• 4 “ 1 


CL 


1 


cu 


m 


O 1 


in 


1 


1 ^ 




in f 




1 




ro 


rn 1 




1 




r«^ 


1 




1 


fVJ 


• 


• • • 1 


% 


1 




vD 


o c> 1 


ro 


1 


V 


4 - 


4 “ 1 


O' 


1 




-;*■ 


cvl 1 




1 


h- 


05 


o 1 


OC 


1 




aj 


m 1 


li”! 


1 






1 




1 


r<-« 


• 


ft ft ft 1 


• 


1 




fO 


C> N- O 1 


O 


1 


\ 


iT) 


x> 1 


4 - 


1 


o 


r> 


X) 1 


cvj 


1 


r- 




O 1 


tn 


1 




AJ 


m 1 


cn 


1 






1 




1 


o 


• 


ft ft ft 1 


• 


1 


r- 


O 


O c:: O 1 


X 


I 


\ 


o 


>D i 


IT. 


1 


O' 


ro 


1 


-H 


C 




wC 


cn 1 


O 


1 






cn 1 


\£1 


1 




I— « 


1 


*-• 


1 



ft 1 


1 ft 


1 


II ft 


1 


1 #-i 


1 


II 


'£ 1 


1 f^ 


1 


11 o 


^ k 


1 <o 


s 


11 cvj 


CVJ 1 


1 m 


1 


II in 


1 


1 r^ 


1 


i( (v: 


1 


1 


1 


II fO 


ft 1 


1 ft 


i 


11 ft 


n 1 


1 Xr 


1 


!l o 


4 1 


1 t"* 


1 


11 cu 


^ 1 


1 n 


1 


. II 



T 

-a 

CK 

iD 

a 

oc 

CL 



O 

tu 



ERIC 



U. CO 
(x. U. 
'4 >- u. 
l-i Q. 







u. 


to to 




CO 


f 


Lu 




Ul 


L— 


1 




1 - Q 




to 


1 


»-* 


a 


UJ 


c 


1 


to 


to u 


t-J 


o 


1 




<x 


1 




1 


o 


3 1 


> 


u. 


1 




4 2 


if. 


ti- 


1 


u 


CJ O 


Ui 






•'.r 


• 5 ■■ 





<t 



o:* 

3 

CO 



2 

u? 

s. 

CL 

►-f </) 

in I- 

XI CL 
<C UJ 

CD 

2 -IIU 
►-« < U> 
X *-i 
U •=»- 

vi uj n. 
UJ Tl ui 



Z) 

O 

LU 



CD 

Z> 

in 



in 

o 

u 

LU 

C? 

2 

<c 



UJ t 

i' } 



K I 

tD I 

O I 

o « 

I 

to J 

z I 
O I 

(Jj I 
. 2 i 

< I 
^ I 
I 

U I 

! 

*.f> i 



<X 

I— 

O 



ENCLOSURE E 



ERIC 



E2 





ENCLOSURE E 








Agenda for Selected Presentations 






Information on CAMPUS acti>/ities and progress was given 


In presentations to 


participating institutions and agencies periodically 


throughout the project 


year. A 


list of participants and presentation dates 


Is 


provided as follows: 


1 . 


Staff of Minnesota Higher Education 
Coordinating Commission 




January 22, 1971 


2. 


School of Business Administration, 
University of Minnesota 




January 25, 1971 


3. 


Minnesota State College Board 




February 16, 1971 


4. 


Minnesota State Junior College System 




February 17, 1971 


5. 


Information Systems Advisory Committee, 
Minnesota State Col lege System 




March 9, 1971 


6. 


Administrative Staff, University of 
Minnesota 




March 31 , 1971 


7. 


Administrative Staff, University of 

Wisconsin and Representatives of Public 
School Districts 




April 26, 1971 


8. 


State Department of Education 




May 7, 1971 


9. 


Bemidji State Col lege 




June 28, 1971 



The agenda for these presentations is attached. 
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ENCLOSURE G 

Project PRIME 1970-71 
Budget Attachment 



Proposed Budget for 7/1/71 - 6/30/72 for Continued Computer Capability 
to Run CAMPUS-M ^ ^ 



Analyst (I) (1/2 time student) 

Computer time (2) 

Paper, tapes and other supplies 

Tota I 

(I) Mr. Raymond Pinson has been 
to run CAMPUS-M. 



$ 3,442.08 
500.00 
I ,048.30 
$ 4,990.38 (3) 



retained and is available to Institutions 



(2) Additional computer time may be needed if extensive running Is required. 
Such time may be available through a Computing Center grant. 



(3) These funds are in an account with School of Business Administration, 
University of Minnesota, and under the authority of Associate Dean 
C. Arthur Wi I I iams. 
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